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OT-'S of y ith  SpociaX "refer*
Ab,’trac t of j£ Thesis by Batld P itre s  Holland 
©uta itt@d to tLo th ivo rstty  of taidrm for- tlio 
Po^'O c,-&>■&■ vuaififts*
Si© past c:i©«rdslsy o f the pyrcfeeolist© ring system Iim  h& m  reviewed m& a 
stuSy of the x^&dXXy^bialmbl© £«nOw.yl derivative u^or&akm# ■ *Skm Eimo-^ooto . , 
\d©riv&tivo of Sta&fty^yrarooolto© has been x*A  ac3L and the &oeto*»gr©up slioisi to 
b© is  ths position.-by. reduction..to. 2^ett^l^3^thyl^pp^©oa1in# using a modlfl** 
eatim  o f the Glmmemon' method and ©cssparism with the product obtained by d irect . 
synthesis from ot«"pi©olixi© sad ' Sridaaco me obtained that
■ <ms. also Penned in  this- ;'uodt*ctim* C atalytic
reduction of the aooto*cac|>mm4 $xt- the. pveeena* o f Mam's catalyst gam  3»&eet©**2«* 
m ethyl^J€t?j8»t0ti^iyaa^yrrocolino as the mdu.pro5i2o*s, / i b  reduction o f S^metliyl*- 
3^thylpyrreoolia© under tha same coalitions gave the fh is
■ ®m& mmt®ur^ 'd -w*©' obtained' from th@ 3*ao ete*derim tlw  by reduction &t high tos^ra-*
%nm and > r c in  tho presence ©f Ilaaey n io k el* '.. A tte s ts  to  synthesis© >-ao©t©**
- 2^j©tliyipyx’i 6ocolijia d irec t l^oia-J^hl©meetyl--aeetoii© aM  ^ -p ico lin e  m m  unsuccessful.
d|~sc©t© d e r im iim  o f 2~ H’ y l.^ rro co lim  m s also prepared and th© 
p o s it io n  ©f the a c e to -^ o ^ s  © stabile *Jk*
H itratioa o f t-s^tl^lpyrrocoH n© la  sulphuric aoM solu tion  at.©0 yielded  . 
1^ itr o « 2«ff^tby%yrrooolin0 .as • the or product* together with a' sm all quantity 
o f the >*isomerid©.. ' filtra tio n  o f  .both the m m ~  \ceto-* and di*^0©i©*derivatiy@s
ill acetic ad d  SOl\ltion led ta "thA 1 *»n1 »nv1—■»Vi^ ....4-« J ■ a&m.-Jk ■»«**•—«ra*a$*«■»***«> r ,
and the fosraer -TOipotmd m s shorn to  b© M « ilio a l,w ith  the pred ict o f  the aeetylatibn  
'. o f 1 ^ ltro»2^ie tby ipym ico lia© * B ie : 1 w  also obtained in  small
y ie ld  by the* n itra t io n  ©f 2«^^l|5yxrocolin©- in  acetic acid solution*
P ilrosa tion  o f 2-^k^lpyrrocolin®  ga.T# 5^troso^2-wtl^^yi?ro€K >lia© Identified^
%  oxidation to  3^itro^2^%t%3pyrx®colin©« H itroaatloa o f 3^ceto i^ 2-^ t!iy% ^Toeolliie  
and ' & ^ ^ ^ l-> ^ t^ 3 p y rro c ^ lia ®  gave th e ' t**s itr® so^erim tiw s* ,
As a n e w  route to  pyxroceline i t '  e l f  pyrroco3ins*2^caxbo^lic acid m s %aithe~- 
slsed  from o^ ieo lia©  and otliyl, bm*~jyawal®* © d sliom  to  be id en tica l with the 
. pyrrocolia© »imo«*carbo^li0 acid  obtained by the m ild cMcarbo^flation o f pyrrocolia©^
152?3ffl,tricafbo2^1ic aeid» v ' j
■ Bom ..tbaroretieal discussion  o f - tli© resu lts  obtained in  th is  w®£k bm  bem. i
preseaited* f” : v v ■ ; ,; \
\ \
X
usarRorwcjiou
In .v ie w  o f  '.the in creas in g  In te r e s t  .feeing shown la  . 
roc eat years la  the- chemistry o f  h e te ro c y c lic  compona&s* 
espto ta l ly  those conta in ing  n itro g e n , i t  is  perhaps 
sn rp ris la g  th a t  l i t t l e  a t te n t io n  has been p a id  to th e  :, 
.p y rro e o llae  r in g  system ( ! ) •  .. :
0 e i  ahy drop y r  ro e o l la  © { t -o o a le e lo e )  was obta ined  as ..
*
long ago ms 1800 by. the  ac tion  • o f  .s u lp h u r ic ' acid on broao* * 
co n iin e  {Lellm aan, .B.er*-f 1890f |S j"  214.1) ' and w a s - f i r s t  
synthesised by & 6 f f l e r  and '£& lir ( y j i& * Y : 1909# 48, • 04; • ; 
{with F la g e l)  ;t • 1909, -■ 4g,- $ 4 2 0 ) . ' /  S ince'then  severa l- 'o ther - 
syntheses o f ' ce tah y& ropyrrceo line  and I t s  homolognes and 
esters  have been c a rr ie d  o n t,  e s p e c ia lly  by CJmo and h is  ■ 
co llab orato rs ,"  is  connection with th e /s t r u c tu r e  o f-'Inp Inane  
and o th e r  a lk a lo id s  (Clesc and M etca lfe ,"  d * f 1937, 1518 
and e a r l i e r  papers)* : ’ ;
4
1* ■
7 (b)
; .The. chemistry o f  th e  r o t  t a t  1 a l l y  mom  in te r e s t in g  
unsaturated., r in g ,  however, . h a s : evok©d ' l i t t l  © systematic  
study-since'-'the. i n i t i a l  work c f .-S o l ic i t * -who- f i r s t  synthesised  
th e  parent base 'although; Tscfcitschibabin ■ Introduced.
m  im p o rta n t ge ne r& l method f o r  th e  s y n th e s is  o f  a lk y l  and 
a r y l p y rro -c o liB e s  1b 1927*
I t  has been th e  purpose o f  th e  work d e sc rib e d  i s '  t h i s  
th e s is  th e re fo r® , to  extend ih ®  c h e m is try  o f  t h is  r in g ' system * 
w ith  s p e c ia l re fe re n c e  to  th e  r e a d i ly  o b ta la & h l©  2-m ethy l*- • 
p y r r o c o l i  &#, in  th e  'hope th a t  i t  may s e rv e  as an in t r o  do a t io n  
to  f u r t h e r  s tu d y . ■ B e fo re  d e s c r ib in g  th e  r e s u l t s  o b ta in e d  
i n ' t h i s  c o n n e c tio n *  .however, i t ' has been considered- .a d v is a b le  • 
•to p re s e n t a c o n c is e  h i s t o r ic a l  • account o f  th e  work o f  e a r l i e r  
in v e s t ig a to r s  in  t h i s  f i e l d .  $h© few  re fe re n c e s ' to  th e  
v a r io u s  b en Spy pro  eo 11 & es th a t  o c c u r in  th e  l i t e r a t u r e  a re  
mot in c lu d e d  la  t h i s  rev iew * and th e  © c te h y d ro p y rre c o lia e s  
are. a lso  o m it te d  except in  so f a r 'a s  th e y  have ■ &' d i r e c t  
b e a r in g  c» th e  ch e m is try  o f  th e  an s a tu ra te d , n u c le u s . ' ' ' '
t s is t  and ' m usbering Cl,a) employed th ro ug h o u t- i s .  t h a t '  
used by CXemo an 4 -Ham age (d . 9 1931 ¥ 4 9 ) * and adopted by 1 th e  
. Americas* Chemical S o c ie ty . { fh #  B ing  In d e x , 194D). A lthough  
S c h o ltz  f i r s t  c a l le d  th e  p a re n t has# * p y r r o c o l in e n, he  l a t e r  
used th e  name * p y r ln d o le <l as suggested  by lin g  e l l  (B er* t 1890,
3179$, S154; Oa12ett.it ' 1£S0'» : Wis )• Isch'l tschibabin  
and la te r  German and Japanese workers have, however, adopted 
the m i#  . wIb d e lla in e ,*# using *indolladdine* to describe the  
fully^redueed base, with the numbering shown in (X* b) above#
4. \  ' -HISTORICAL B i n t W
A* Seho ltS * ■**■■ ■ •M> WW *M* **»* •*!*•*«#.
P y r ro c o lia e  was 41 seov-ered by M# S o b o lts  { ^ « r  * 9 l® 1 2 f 
45, ?34» "1718)" ‘tu n in g  W in y e a t lg a t l c a  o f  th a  a c t io n  o f  
a c e t ic a n h y d r id e  on c r p ie o l ln e .  ■ ’ lh@ e v id e n t r e a c t i v i t y  
o f  tli©  m e th y l group in  . a ~ p ie o llu a ,  'in d ic a te d  by th e  work o f  
.iadeaberg  on th e  a c t io n  o f  "a ldehydes "w ith  t h is  base* had 
1 ed ’ Soho 11 % t © ' b e i 1 ev e th  a t wi t h a  c et i  c ' aahy d r i  d e th  e 
re a c t io n  p ro d u c t. would b e ' & ~ a 'e e tc » y lp y r ld in e * . th e  
compound'he ©fetaine.4f how ever, possessed th e  "e m p ir ic a l 
fo rm u la . iOgH ( I I )  and' on h e a t in g  w ith  excess h y d ro *  
c h lo r ic . 'a c id  t h i s  lo s t  two -.aeeto ' g ro up s  to  g iv e  th e  new , 
b a s t  as coleu r l  e s s ' p i  a t  e l  ets.,' 2 . p .  74° * b .p .  205@ w i th  an 
o d o u r  l i k e  t h a t  o f  . n a rh th & le a * . '
Scholts fo u n d  t h a t  a l th o u g h  pyre© col in© possessed 
d e f i n i t e  basic p r o p e r t i e s  since it-d is s o lv e d 'in  d ilu te  
a c id s ,  c r y s t a l l i n e  s a l t s  c o u ld  n o t  b® obtained, as-on 
warming dark s o l u t i o n s  r e s u l t e d  w i th  decomposition on . 
p ro lo n g e d  .h e a t in g .  • S i m i l a r l y  m e ta l d o u b le  s a l t s  c o u ld  
n o t  be  prepared -s a tis fa c to r ily , f o r ' a l t h o u g h  p r e c i p i t a t e s  
were o b ta in e d  w i t h  some re a g e n ts , ’ th e s e  were v e ry  l a b i l e . -
sfrom  t h i s  be- conc luded  th a t  th e  b a s ic  c h a ra c te r  was ve ry ' 
wesdc a d  th & t  th e  compound w a s 'a c t a t r u e  p y r i d in e  d e r iv a t iv e .  
On th©  c o n tra ry  i t  gave r e a c t io n s ' oha ra c te r i s t i c  o f  p y r r o l#  ' 
and In d o le ,  th e re  - b e in g  o b ta in e d  a c h e r ry - re d  c o lo r a t io n ' 
in  th e  p in e - s p l in t e r  t e s t  and a r e d - v io le t  w a te r -s o lu b le  
m e lt o n ' fu s io n  w ith  o x t l io ^ a o id .  ' I n ' a d d it io n  m  a c e t ic  
a c id  s o lu t io n "  when warmed w ith  i s a t i n  gave 'a deep v io le t  
c o lo r a t io n ,  a lth o u g h  i t  ' was a lso  p o s s ib le ' i n  t h i s  • re a e tio a  
to; 1 s o l ate- a c o lo u r !  ess eompound, Ca gH ag0 *H4 by a s in g  . 
e^a&l amount® o f- th e  two re a c ta n ts *
. '" -U lt im a te  a n a ly s is  and. a m o le c u la r  w e igh t d e te rm in a tio n  
in d ic a te d  th #  fo rm u la  0gH7H f o r  th #  new base, show ing i t  
to  be an is o m e r o f ' in d o l©, sb4 from  t h i s  ev ide nce  and th e  " 
generals p r o p e r t ie s  d e s c r ib e d  a b ove • S c h o lia  conc luded  th a t  
th e  compound c o u ld  s c a rc e ly  possess any o th e r  s t r u c tu re ,  
than th a t  shown be low  ( 1 )
■ (1 )  m :
th e  r e la t io n  o f  t h i s  s t r u c tu r e  to  carpi e d i t *  a - can a t 
once be seen, and i t  was c e l le d  »py r  ro  c e l in  e* in  o rd e r  to  
em phasise t h is  r e la t io n s h ip  and a t th©  same t im e  ' in d ic a te  
i t s  p y r r o l#  n a tu re .
f
n.
0■ B y r r o c o l la e ,  bust p u rif ie d  by d i s t i l l a t i o n  la  steam *
wm  f o is a  to -b e  e x tre m e ly  u n s ta b le  tow a rds  o x id is in g  a g e n ts ,
& s c ia t ic a  la  s u lp h u r ic  a c id  re d u c in g  pc tass ium 'p© r®  naganat@ 
and aiehrom &t©  im m e d ia te ly . Because o f ,  t h i s / s e n s i t i v i t y  
S e h o lts  c o n s id e re d  th a t  d i r e c t  a l t  r a t io n  c o u ld  n o t .be e f fe c te d .
W ith -a rom atic  a ldehydes p y r r c e c l in 9 condensed r e a d i ly ,  
one mol sea l e o f  a ldehyde re a c t in g  w ith  two m o leeu l m  o f  
base, as in  th e  -c a s a of p y r ro  1 © aa d i  a do 1 @ f oh lo  r  a l hy d r a t e ' 
a lso  r e a c te d , • b a t  in  t h i s  case in  ■ ©duimoXeeul'ar p ro p o r t io n s *  
S im p le  h© tones such as .acetone and acttophenone were a lso  
found  to  condense, one m o le c u le  o f  ke tcn©  re tc h in g  w ith  i m  
o f  p y r r o c o l in e ,  th e  re a c t io n  b e in g  c a r r ie d  o u t in  a c e t ic  
a c id  s o lu t io n *  - ' % i l e  th e s e  y e llo w  ke to ne  d e r iv a t iv e s  
were s ta b le ,  th e  c o lo u r le s s  o r  f a l lo w  a ldehyde co n d e n sa tio n  
p ro d u c ts  were r a th e r  u n s ta b le ,"  becoming b lu e 'c a  exposure 
to  th e  a tm osphere . S ince ' I .  F is c h e r  {B^er.t 1891, 24 , 841J 
1692f 26, 1190, 1192) . had shown e a r l i e r  th a t  w ith  » e th y l at©d 
In d o le s ,  a ldehydes react .a t th e  ^ p o s i t i o n  o f  th e  p y r r o le  
r in g .  S c h o lia  • co n s id e re d  th a  analogous compounds o b ta in e d  
w ith  P y rro  c o l in e  possessed on © .o f - th e  t?*ro . fo l lo w in g -  
s t r u c tu r e s * -
7' , . ■ ?■ 
b  v * : I
( i n )  . . <x v ) ;
~ F y rro e o lia ©  a ls o - re a c te d  w ith  ■■qtaiaoa© la  th e  m olecular 
p ro po rtion s  o f  on* to  fo n ty  g iv in g  r is e -  to' Amp  b lu e ' c ry s ta ls  
from ' -a^n©ons'p y r id in e  which - d id  n o t  m e lt at" $ 0 0 ° sad which 
showed "a ''clo©a rese-mblaaee to  ; the  diqtxiiionyl' d lm e th y lp y p ro l*  
prepared by Kohl au---and ,B©dlich.' " ffces© worSe ©Ps found -■
{Bar* * 19X11 44^ SSO0) th a t  y p in o n ©  re a c ts  w ith  in d o l©  ; 
a t th e '.p -p ^ o s it ie s  to  g i ve- m  ■ in d o ly lh y d ro q u in c n *  which %& 
.than c o n v e rte d  to  th©  co rre sp o n d in g  i»d© Xylqu laoa© /-by th© ' 
o a i4 1 s in g  a c t io n  o f : a fa r th e r -  mol ec.nl© o f  -$ u ln o &©».:■ :Fy m o le s ' 
re a c t w ith  torn* ..mol tenl es- o f  cu inon©  at" the - two 1 p - p o s l t io n s  
l n : a s im ila r-"w a y  to  g iv e  d ie s is  o n yX p y rro l ©s • and fro m  t h is  -  
S c h o lta  ■ st?gg©st ©d". th@ eo&pcnnd o b t t i n  ©d. from  py r r o b o l ia © 
had th e  fo l lo w in g ' s t r u c tu re - (V )  s -: :=-
(V ) ■ - , . . ■ ( V I )
I n . th e  p re se n ce  o f , :h y d ro c h lo r ic  acid... e th y l -.fecet© a c e ta te *  
u a llfc®  s ia p le  -Jettones, re a c te d  w ith  p y r ro c o li ia e  in.'. ®gui-v. 
m o le c u !a r  p ro p o r t io n s  to  g iv e  a -..ye llow lshagreen s o l i d , . . 
m#p# 140%  which:-was .found, to  be. dim e r ic * .  • . S c h o lta  - 
proposed th e  s t r u c tu r e  ( V I ) , f o r  t h i s  - compound* , assuming 
th e  two p~carbon atoms o f  th e  p y r ro le ,  r in g  to  have re a c te d .
>, .from  th e  o b v io u s  ■ .s im ila rity .- © f..-p y rro c o lln e . to  p y r r o l *
. end In d o le ," ''S c h o tts . concluded th a t  i t  sho u ld  be p o s s ib le ,  
by re a c t in g , w ith -m e thy l., io d id e , a t, h ig h  te m p e ra tu re s , to  • 
re p la c e  t h e  hydrogen' atoms o f . , th e  fiv©^membered r in g .b y  
m e th y l.g ro u p s , • a. re a c tio n - which - i f .  r e a l is e d  would a f fo r d  
m  e s s e n t ia l ‘ s u p p o rt in g  f a c to r  to  t h e . s t r u c tu r e  proposed*
I h i le 'n o  re a c t io n  ©ecur r  ©4 a t 1 0 0 °, at. 120° f o r  e ig h t  h o u rs  
a compound, sup# 1.80®, was o b ta in e d  which* however*' appeared 
to  be a d im .e th y lp y r ro o o iln e  m e th io d id e  ra th e r  than a t r i*~  
m e th y lp y r ro c o lin e  hy d r io d id e ,  s in c e  th e re  was m  p r e c ip i t a t e  
on th e  .a d d ! t lo a  o f  c a u s t ic  soda to  m  &<*ueons s o lu t io n  • 
and m o is t s i l v e r  © fid ©  y ie ld e d  -a .s tro n g ly  b a s ic  s o lu t io n *  
C o n tin u in g  w ith  th© . a p p l ic a t io n  o f  r e a c t io n s  ty p ic a l,  
o f  p y r ro l®  and in d o le ,  S e h o lts  fo u n d  th a t  th®  new base ' 
o o u Id - re a d ily  b e .a c e t y ia t©& by re f lu x i 'n g  w ith  a c e t ia  
a n h yd rid e  in  th e  p resence  o f  fu s e d  - sodium a c e ta te * ;. : &' 
mono-^aceto d e r iv a t iv e ,  b*p* 288°*; was o b ta in e d , w h ich '
a.on re a c t io n  w ith  t ienaa ldehyde gave fe @n s &1&eeiopyr r©eo i  1 ft$, 
.C$B*H*CQCHs CHCftH# m  a y e llo w . s o l id ,  ;n.p. * '; Aoeord ing .
to  S c h o lia  th #  fo rm a tio n  o f .  t h i s  d e r iv a t iv e  la  d ie  a t #4 th a t  •:
■ th e  •- a e e to : group . was a tta ch e d  to  o u t  o f ,  th e  p y r r o le c a r b o n  
atoms and s in ce - p y r ro le ,  o n --a ce ty l a t io n  re s e ts  a t th #  . .
' o rp © s it io n  (O ia a ie i& B , B@r« , 1880, 19,* 1®63) he. suggested 
th a t  by ana logy th e  meet© group la  t h is  compound was in  
* th e  ^ p o s i t i o n  (VXX$ R = CH3.) • - A b e a a s o y lp y rro c o lin e , ? 
m«p* 96%  s im i la r l y  b e lie v e d ..to . he  th e  3 -s u b © titu te d  
d e r iv a t iv e  fVTX$- H » 06E5) was o b ta in e d  .by s o lu t io n  o f  
th e  base  i s  excess ben a cy l c h lo r id e * .  . -, * - , •••.;.
" f * y S
x H llooH v , . ,  ]? — - 8 : SB \
t v i i ) : ’ (v i i i j  '
W ith beata& e, to lu e n e  and n a p h th a le n e  rliaxoa lum  •
c h lo r id e s ,  p y r ro c o l in e .  r e a c te d 'r e a d i ly  ' t o - g iv e  mo®Q~*m®
d e r iv a t iv e s ,  and from  th e  F iseher-B&rthoXom &us t e s t  {B er#,-'* * «*»«**■«* *
- 1012,. 4$, used f o r  d is t in g u is h in g  th  *  • o r and p-asso ■
dyes o.f a lk y l& t§ &  p y r r o le s ,  S e h o ltz , who o b ta in e d  a p o s i t iv e  
t e s t  f o r  th e  o -p o s it io n .  ia  th e s e  .compounds, eon e luded  th  a t 
aga in  tla© 3—p o s i t io n  had been ' a tta c k e d  (V X II$  H *  ' C^Hgl 
C7H7 I C10H7 ) .
■ 10  . ■ .
a tte m p ts  to  in tro d u c e , a c a rb o x y l group In to  th e  
p y r ro c o l in e ' n u c le u s , by h e a tin g  w ith  ammonium ca rb o n a te
■- " -, ■. "• - '■ ' ■' : ■''■ :-v; ' * - ' ■ ' ■ -v
c r  sodium b ic a rb o n a te , , . th e  methods used w ith  s im p le  p y r r o le s ,  
w e re 'u n s u c c e s s fu l. ’ - W ith  phosgene, however, S c h o lt t  
p re p a re d  m  u n s ta b le  - a c id  c h lo r id e ,  .sup* £1% which was 
c o n ve rte d  to  th e  co rre sp o n d in g  a c id ,  sup . 135® (decomp*) , 
by b o i l in g  w ith  a lk a l i *
fh e  a c t io n  o f  b rom ine  on p y r r o c o l in e  gave r is e  to  
r e a d i ly  c r y s t  a l i i  sa b le  compounds, b u t as" th e s e  were v e ry  
u n s ta b le  they , were n o t . f u r t h e r  a h a r& c te r is e d .. ■ t h # a d d it io n  '
O f m  .aeneous s o lu t io n  o f-p o ta s s iu m  io d id e  and po tass iu m  
lo d a t *  to  an a lc o h o l ic  s o lu t io n  o f  th e  base gave a d i - io d o  - 
compound, m*p. 275® (decam p .)* on a c id i f i c a t io n  w ith  d i l u t e  
s u lp h u r ic  ac id*. • W ith  ' io d ic  a c id  S e h o lts  had e a r l ie r  
o b ta in e d  m  i n  te n s iv e  c o lo u r  r e a c t io n ,  a deep in d ig o  b lu e ' 
s o lu t io n  b e in g  form ed w ith  o n ly  - a t r a c e  o f  th e  toast* io d in e , 
was-.not p r e c ip i t a t e d  in  t h is ' . r e a c t io n ,  though th e  c le a r  
s o lu t io n  became t u r b id  a f t e r  a s h o r t  t im e .
S c h o lts  b r i e f l y  in v e s t ig a te d  th e  a c t io n  o f. re d u c in g  
agents oh p y r r o c o l in e .  With sodium in  a lc o h o l two . atoms
o f  hydrogen- were, take n  up g iv in g  an u n s ta b le  o i l ,  to .p .
195-109®, w h ich  possessed an a ro m a tic  odour and . .e x h ib ite d  
a p a l# , b lu e  f lu o re s c e n c e . t h i s  o i l  possessed no b a s ic
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p ro p e r t ie s  behaved'-- as, a ion©  p y r r o l#  d e r iv a t iv e *  . I t  ■ 
gave tii© casua l.: p y r ro l © reactions..-w ith .-: a p in e  s p l in t e r  a i t  ■'■ 
is & t ia '  bu t  d i d ■ no t  g i v  ■© th  e i  is do 1® re  act io n  w l th  • © x s i i  e 
a c id * • I t  was n o t s e lu b l®  la -  ac ids* ,-biat pa  warming w ith  . .. 
h y d ro c h lo r ic  acid- a. red. s o l id  was produced s im i la r  to  - 
p y r r o le  re d , :  •. W ith 'a ldehydes eoadeasa tloa .;P roducts , were ; 
o b ia ia  sd e lm i l  a r  to  th o se  • i r o n  p y r ro e o t in e ,  • t  wo...mol te a le s  •;<• 
o f  co m p o u n d 're a c tin g  w ith 'o n ©  o f : aldehyde:-. they ' were more 
s ta b le  than  - th e  corresponding p y r ro e e lia e  d e r iv a t iv e s . -  
To-- a@eoy.nt - fo r .  -the eon v e rs io n  .-..to -: a t im e  p y r r o le  d e r iv a t iv e  
in " ' t h is  re d u c t io n  . S e h o lts  made- th e  u n l ik e ly  su g g e s tio n  • .
th  a t th  % py r i  d i n *  r t  ng h ad b e en open @& -to --g ive  t  a d i ©ay 1
p y r r o l#  : (XX) * 1  > v.
T r ia l  - re d u c t io n s  o f. th©  n u c le u s  w ith - s i  no d u s t and ; ; 
a c e t ic  a c id  © r w ith  p a lla d iu m  h yd rid e - were w ith o u t guceess*
: The - i n i t i a l -  compound*'. C*aHti©.aHf sup. 176$. . { H )  ::
o b ta in e d  by  th e  a c t io n  o f  :a c e t ic  • an h yd rid e  ©a . a ~ p io o lla e  
w h ic h -S e h o lts ’■ c a lle d -  **pl c o l l  do*-was a ls o ,.' s u b je c t  ©d to  
c o n s id e r  a b le  s tu d y . - It...w as .p re pa re d  by h e a t in g  / • o r p lc o l ls *  
w ith -  a la r g e  : excess o f  a c e t ic  '.anhyd ride  in  a : se a le d  tu b e
1 2
a t t ■ 1 ower t  mp  © rat 12 r ©$ i l l© r © was l i t t l e  o r  •
•so .re a c tio n  ©yen' Is  th e  p res ©nee o f  condensing agen ts  m®h  . 
•as sodium a c e ta te , mine c h lo r id e  o r  shlphtaric ac id . •••
fh©  compound possessed-bo b a s ic  p ro p e r t ie s ,  f o r  a lth o u g h  
i f  d is s o lv e d  Is  co n ce n tra te d -1h y d r o c h lo r id e a c id  i t  w as. 
p re c ip ita te d -u n c h a n g e d  os. d i lu t io n  - w ith  w a te r. " • la  a d d it io n  
S e h o ltx ■ w as-unab le  to  p re p a re  '& p ie r  a te  from  aa a^u ©ous.ee 
a lc o h o lic ..  s o lu t io n  ■ and o t t e r  : s t a l l  ar- d e r iv a t iv e s  were a ls o  - 
nneb t  s in  tb 1 e. ■ ■ Xt. w as fan nd -to. be v c ry  - s en s i  l i v e  to  w ard® 
...o x id is in g  ■ a g e n ts ," d e o d o r is in g  po tass iu m  perm anganate 
im m e d ia te ly  . w ith  o b v io u s  © x te n s iv e -ie e c m p o s it io n *  - p i c o l ia l e  
a c id  was. n o t fo rm ed*. h o w e v e r,. in .  t h i s  re -a c t io n .. ' I s  o th e r  . 
re s p e c ts  p ic o l t d e  proved  • to  h© rem ark ab ly  e t& b l e* \- I t  
c e e ld , . f o r  exam ple, be. d i s t i l l e d ,  a t . ' 380°  w ith  o n ly  s l i g h t  . 
d e c o m p o s it io n ,. ®ad on b o i l in g  f o r  se ve ra l , hou rs  w ith  aqueous 
sodium -.h yd ro x id e  o r  a lc o h o l ic  peta®stum ; h yd ro x id e - i t  was 
recove red , unchanged* •
••«'• '"W ith h y d ro x y l amine, ' pheny l by d r amine in d  sem ieachas ide  
w e ll- d e f in e d  d e r iv a t iv e s  w e re -o b ta in e d , th e  an a lyses  o f  
which in d ic a te d  th e  p resence  o f  one k © to n ic  oxygen ' atom. v- 
S im i la r ly  w ith  G rig n & rd  re a g e n ts  o n ly  one ac©to g ro u p , 
was fo u n d  to  r e a c t ,  m ethy l and phenyl.- magnesium io d id e s  
. g iv in g - r is e  to.-.compounds, which., were o b v io u s ly  to  be
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in t e r p r e te d . as t e r t i a r y  •a lcoh o ls * ’ -  . i- ' '
C^oK$ON*COCH$ *—->- C«$HeQ£3C(CH3) gOH OP €i@H|ONC(CEg)(CgIl§JOH.
■■ Xu a lk a l is ©  a lc o h o l ic  .-so lu tion  condensa tion  p ro d u c t®  
w ith ' many a ro m a tic  aX&*kyd®s were o b ta in e d ^  two mol ecu!®s 
e f  a ldehyde re a c t in g  w ith  cb s  o f  p io o l i& e ,  a lth o u g h ’ ia  com® 
oases i t  was p o s s ib le *  i s  a d d it io n *  to  is o la t e  & compound 
in  which equim oI e c u l.a r ‘p ro p o r t io n s  :©£ th®  two - components' • 
had re a c te d *. These. d e r iv a t iv e s  gave v e ry  in te n s iv e -  c o lo u r  "■ 
re a c t io n s  - when d isso lve d -' i n  ' c o n c e n tra te d  s u lp h u r ic  a c id *
Th® a c t io n  o f  b rom ine on p i- c o l ld *  in  ..c h lo ro fo rm  -
s o lu t io n  y ie ld e d  -two a d d i t io n : . • . compounds' c o n ta in in g  two • 
and fo u r  . atoms o f  b rom ine  r e s p e c t iv e ly .  •’.These p ro v e d  ' 
to  -be *very .unstab le*-' th©  compound' w ith  . fo u r '' atoms o f  brass la  ® 
decomposing v a ry  q u ic k ly - to - a  b la c k  mass and e v o lv in g  
hydrogen b ro m id e , w h ll a th e  dibrom o d e r iv a t iv e  re le a s e d '•- 
b rom ine  spontaneously- ia  ace tone s o lu t io n .' re fo rm in g  ' : 
p ic Q lld e *  ; . S c h o lia  gave no - d e ta i ls  o f  th e  p re p a ra t io n  
o f  -.these a d d it io n  compounds b u t presum ably th e y  were ■ 
s o l id s ,  .
. W ith  n i t r i c  a c id  . p le o l id e  re a c te d  r e a d i ly  ia  -a c e t ic  
a c i d s o l u t i o n  g iv in g *  . w i th  25$ a c id  a m on oa itro  d e r i v a t i v e *  
C^EgOH (MO j )  f . : i . p ,  196s * ta d  w i th  excess c o n c e n t r a te d a c id  
a d t n i i r c  d e r i v a t i v e ,  CfiK 8(liO*,) * f m .p. 229°. i t  v '&*  .c le a r
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t h a t  i s 1 t i le s #  - re a c t io n s  . . a l i r i e  a c id -h a d  r tp l& o e d  f i r s t
.one m &  ' t h m ...t«a a c t io  g ro u p s ra  . : .;'•■•■ ■ ■■..
. .C iaH $iO aN >  HNO# —  > C^eEa.OiCHO2) . *  CB$OOOH
♦ SHfiQa —  > CsH$IS{K0a)t *  .2Ca*O0OH*; -.'. •
- I t  was fo u n d  .Im p o s s ib le  to  r e s o r t  th e  second aeeto 
.g ro u p • © f th e  mono s l t r o  compound by ■ b o i l in g  . w ith  h y d r o c h lo r ic v 
ot? s u lp h u r ic  a c id s . B e th  compounds d is s o lv e d . in  eoneen- „ ;
• t r a te d  s u lp h u r ic  a c id  w ith  an in te n s e  y s l lo w  c o lo r a t io n ,  b e in g  
p r e c ip i t a te d  unchanged on d i l u t i o n : w ith  w ate r*
-£ £ c o lid e  gave mn% o f  th e  c o lo n r  re a c t io n s  c h a r a c te r is t ic  
o f  p y r r o le ,  a lth o u g h  d i s t i l l a t i o n  ewer, powdered . t in e  y ie ld e d  
a s a e l l  'q u a n t i ty  o f  a h lg h ^ h o i l in g  o i l .  wriieK d id  po ssess ' 
p y r r o l  e - l i k e  .p ro p e r t ie s . '- .  H o w eve r,' & s ' th #  o i l  hed.no 
:c o n s ta n t b o i l i n g  p o in t  i t  .was n o t f a r t h e r  'examined,*
■ S ince  os b o i l in g  w ith  d i lu t e  h y d ro c h lo r ic -a o td  p ie o l id #  •. 
lo s t '  two ace to  g ro u p s , b n t o n ly  ^ re a c te d . w i t h . one- s o l sou l e 
.o f \ toy dro l y  1 &&in e, pheny 1 hy dt* & &1&* , :' s e a le & rb a s id e  and 
'Opign&rd re a g e n ts , S ch o lte  was o f  th e  o p in io n  th a t  one •
:aeet6;-group was a tta c h e d .'to ’ th e  n i t r c g ^ i  atom ..and hence 
possessed - no fc e to n lc  p r o p e r t ie s .  . Coasp le t®  1 aek; o f  " b a s ic i t y  t .
• ev idenced  .b y  I t s  . i n s o l u b i l i t y  in  d i l u t e  acids.' a a d / f  a i l c r e
to ; f o r a  a- .p ie r a ie  a n d .-s im iia r  d e r iv a t iv e s  favou red ', t h i s
: I S
h y p o th e s is  soft th e  s true t«p -«  ( 2) was- th e p s to p s  suggested  
f o r  t h is  ooapoynd (S e h o ltz  and fra u d ® , B a p .,  1S13, 43_, 1089J .
cocaa »0 g ■ : cocas
0  . 0  .
■ < v  t m  - t  v-. ■; c m ) ; • -
■ I h is  .s t r u c tu r e ,  u n fo r tu n a te ly ,  doss n o t ■ aoootm t s a t is ­
f a c t o r i l y  fox* t i l  o f  t h *  prep-# r fc its  o f  p ic o l id e *  Soh o l t s - 
f o u n d ' i t  d i f f i c u l t  to  ex p la in , ' fe u  example* th@ ready 
re a c t io n  o f  th #  compound w ith  two s o ie o u le s - o f  .an a lde hyd e , 
m d  w h ile  th e  m o n o -n itre  d e r iv a t iv e  co u ld  b@ ■ ass igned  '
th e  s t r u c t u r e ‘ (XX) * ' th®  fo rm a tio n  o f  th e  d in i t r e  body by 
'th e  rep lacem en t o f  -a second sc e tc -g ro u p  c o u ld  n o t be"- 
' accounted f o r *  \  M oreover th e  tra n s fo rm a t io n  o f  p i  c o l id s  - 
to  py rr©  co 1 i  a c # wh 1 ch jf £> SO r e a d i l y  e f f e c t e d  in  . p r a c t ic e *  - 
n e c e s s ita te d  a' complex rea rrangem en t on th e  b a s is  o f ' t h i s  
. s t r u c tu r e ' and appeared u n l i t e t y *  ' :f  s e h its c h lb & b ia  and : 
Step anew (B&p, , 1929, 6.2* 1.068} l a t e r  showed, in  f  s o t,  
ih a t  p i . c o l id t  possesses a p y r ro e o lin e '' nu c le u s  and "tha t- ■• 
i t  i s  p ro b a b ly  ' l i .  3 ~ & is c e to p y r ro e c iin e  (X X I) , The mono and ■ 
d i n i t r o  compounds o b t a i n e d  by S c h o l t z  were t h e r e f o r e  a 
n i t r o - a c e t o -  and a d i n i t r o p y r r o c o l i n e  r e s p e c t i v e l y .
|CH a r vVi* .
n— --*cocb,
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■ y B m i das ; a -p le o l la # f •.'•Soholt z , .al'so^  in v e s t ig a te d  th e  ■ .
-. ac t lo  n o f  t  i  d in  0 . an & ■ c&~m ethyl-*. 3 •-p  h eny Ip y  r t  d i  a« •
• w ith  a c e t ic  a n h yd rid e  a t-h ig h - fm:p®ru&x*om  &a& .e b t& lse d  ■ 
la-.-eacfc cans compounds analogous ..to p i  c o l id #  ..{% ch i^_A .tg>
I rh s ^ ^ *  f ' .1^1  3 5 6 6 6 } « ■ ,. ■ •■■; , ; ;  ;
Th# compound from  'a*#Ywi t i t i d l a # f m«p* 180® t . c a l l  ed
.« e th y lp le o l id « t; resembi ad p ic o l id #  l a  , a l l  i t #  p ro p e r t ie s *  
Thus i t  gtivis 1 l o s o i i ^ t  mad a ' m cao-phenylhydrason#* and 
.coad 00 s#d 3? 11 a d i l f  . w ith  t  wo. mo 1 00a 1 m  0.f  arcm a t i  0 #1 &#hy d®#. 
.:When b o i l  ed w i t h - 255/hydro  c h lo r ic  a c id  i t  . .y ie ld e d  m  
os&ygen^fr®# b is@ j 81® » which was taken  to  be
7 et hy lp y r r o o o l ia #  CXIV*). ; T h is  possessed p ro p .e r t i# s  
ve ry  s im i la r  to  th o s e  o f  p y r r o c o l la e  i t s e l f ?  i t s  o d o u r 
: and la s t  a b i l i t y  ■ to  ...aeria l o x id a t io n  were. as. marked as w i th '  
th e  p a re n t base, -and ;fu r t fc e rm o rS 'i t  p f ®  a re d  c o lo u r  la
• th #  . p in # - s p l in t e r  te s t.,  and re a c te d  p o s i t iv e ly  ; w ith  i  s a t la#  
L ik e  py?roc0llae» t o o , ' . i t  gave m  in te n s e  in d ig o  .c o lo ra t io n  
w ith  ' i o d i c  ■ ac id*. - . I t  r e a d i ly  re a c te d  w ith  a ro m a tic .,. 
■•aldehydes,' y ie ld in g  w h ite  s o l id s  which tu rn e d  b ln # la  -a ir y
•, an d o n  h •  a t lu g  wi t  h m ethy 1 io d id e  1 a •. a s # a i ,#d tu b  a g aw# 
:.r ls# - to  ..the .m eth i©  e lid e 'o f  a . t r im e th y lp y r ro o o lia # * .  ,. .S ch o lta  
.assumed t h a t  in  t h i s  compound th #  two m ethy l g ro n p s ’.'th& t. .■ 
had •..entered, th e  mol ecu 1 # w a rt a tta c h  ad to  th e  p y r r o l#  r in g *
17
With benzene diatoBitis chloride' m  &zo~ compound was formed • 
s im ila r-to  th a t derived from ’pyrrccollfte* ■ AoetylatioB ;
■ o f  th e  base w ith  -m e t ie  a n h y d rid e  and fuse d . sodium a c e ta te  
y i  e l ded a mono-* &eeio ' d e r i v a t l  v a as . a ' dens#, y e l lo w  o i l  f 
fe.p,. 1 # 0 ^ I9 T 7 sO #', which re a d ily - fo rm e d -  a ph e n y lh yd ra zo a #
i s  a c e t ic  s o ld  s o lu t io n . -
S c h o lt i  cobs id ©red th e  s t r u c tu r e  o f a e tfc y lp ic o lld e  
to  he  s im i l  a r te  th a t  o f  p te o l id e ,  h u t i t  i s  p ro b a b le  • 
from  th e 'w o rk  o f ^ s e h its c h ib & b ia  m d  ,Stcsanow  { lo e * '-  c i t * )r" 4KJJIHW* #**■ «f*r *
t h a t , i t  i s  X:* 3 ~ d ia e e to ~ 7 ~ a i# th y lp y rp o e o ll8 e
' CO CPI 3
s a 3^  Y  1  . CH3f^ Y ^ 'T )
, Nv JL-t m* L. H&jCki$ s%ly/
( m i )  ; ; ' ■ ( n v )
. ■' ^ h e n y lp lc o l id e  from  a -m e th y i- a ^ p h a iy lp y H d iB e  and 
'mo e t i  o m h f  & r i  &© s i  m il n r l y  m ay b e t  ah ea to  be 1 d i so e t o*~ 
$*•*$? h #nyIpy r r o  c o l in  e C^V) * f h i s  was o b ta in e d  as y e l lo w is h  
n e ed le s* sup* SSS-SSS0., and gave a m cao-pheny lhydrazoae  
and -rea c te d  w ith  two m o le cu le s  o f  b e n fta ld e h yd S '. - H y d ro ly s is  
w ith  h y d r o c h lo r ic - a c id  y ie ld e d  5~ph©ny 1py r  ro  eo 1 i  n e 
as c o lo u r le s s  p la t e le t s *  »*p* X 23-124°.. t h i s  p ro v e d , 
to  be more s ta b le  then pyrroooXlna, and was o n ly  s l i g h t l y
s i  e a r n - v o la t i l e ; ' ” I t '  e x h ib i t  ad th e  u s u a l c o lo u r  re a c t io n s ' 
c h a r a c te r is t ic  o f  p y r r o l#  'and a lso  th e  l o t  suss c o lo u r  • 
re a c t io n  w ith  io d ic  a c id . ' / ; fs o ' m o le c u le  o f  th e  compound 
condensed w ith  e s t  o f  ben 2 a lde hyd e , th e  .w h ite  p ro d u c t' • 
becoming -b lu e  ia  a ir *  and w ith  beaaen© d ia& cn ium  c h lo r id e
a mouo-aso d e r iv a t iv e  was fo rm e d * '
■ W^V v Xi %
I 1WV 'VIS 0 Yfr ■■»•»» «M»4l
f% fjv§ ** 5
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F in a l ly * '  S o h o lts  b r i e f l y  s iu d ie & .- th e  a c t io n  o f  o th e r  
a c id  a n h yd rid e s  .w ith  a -p ie o l ia e *  ■ r© p o r t in g  s u c c e s s fu l 
. re a c t io n  p a ly  w ith  p r o p io n ic . an h yd rid e * & sm a ll q u a n t i ty  
o f  c o lo u r le s s  n e e d le s , .sup*..88®*- w ith  th e  c o m p o s itio n  ..
was o b ta in e d  from  th e s e .re a c ta n ts *  a cco rd in g  
to  th #  fo l lo w in g  e q u a t io n :*  . V  , ' y
Q$BfM ♦■' {C B a5Ht C0)s0'- — *  B g O *..’ • 
th  i s  compound, form ed . a semi carb  aeons b u t u n ii& e  
p is o l id s  . r e a d i ly  d is s o lv e d  i s  d i l u t e  a c id s * . b e in g , pr©~ ' 
d p i  t  t ie d  unchanged on b s s l f  ic a t io n .  - t k®  s t r u c t u r e 'Of'- : 
th©  compound was co n s id e re d  by S c h o lia  to  be  p y r l*  y l^ t r *  
e th y lc y c lo p e n t tn o n © CXVII) b u t h e re  tg a ia . f s e h its o h ib a b la
©ad Step anew showed th r l ’ th© ecmpomsd.' possessed a 
p y r ro o o lia e .  n a d e a s * . ■ ■ ; ■  ; ■ - ■ , .; :
■■ ;■■ ■ - ■■■■; ^CO— CH*■■ ■■•
*y^  — Ch< i
|{ - s 9« - . c a .
B» ' Z se h itse M b ftb lg ,*  ~ifwdf S # * » ■*«••«<»**.«.***)# «;»*»■«** »*•**• ivw*«/»K-i*<-v» *•&>• **W
f  seh11 soh Ib  so i s  whos e wo on th  e _ py r ro  co 1 ia  m ' h m  
been re c o rd e d ■ is  th re e  papers C^Lir* •. 1^*^% 106? ;"
{ w i th  St &p mow)  , 1M .4* $ 1929$ i j | 9 1068; i f e i i * . # W 3 0 * 63  ^
470}. © s ttre d  t h is  f i e l d  d u rlag  *8. £av in s tig a tio n  o f  th©  
p o s s ib le  t«u  .toss e r i* &  o.f & ~ p ic o lla © ., flu is * th e  ■ well~l«a©wn 
i s B to M r is s  o f  c r t y d ro xy p y r id in a  a s i a ~ s n in o p y c id ia #.. 
whereby t h m © • coapotm4 s re& ct .e ith e r  as tru ©  p y r id in e ,,  
d e r iv a tiv e ©  o r  i s  th© d ihy dropy r i  d in  © fo ip % ' surges te d  ■ 
th a t  .C f-p ieo lia©  m ight' ml so re a c t ia . & s im i l  a r t t y ,  ■ t h a t  
i s  © ith  BP &S © th y ip y rid ia ©  .(£VXXX) o r  m  o rp y rid o n © -’ 
aeth i.de  (X IX ).. - ■ . ,
. I t  tfeis -were so, then ring closures analogous to 
those possible with ■ orp yriSone, la i& e (XX) would fee.' ■ 
expected from the a~pyri&©ae metht&e form according 
to the follow ing equations*:-'. ■' ’  ^ ,
♦ BpCHgCOCH* 5-CH* . ♦ H Br *  H a0
Xv V*
k * £ a «-N#'" a| " — > :. , | *  HBr V Is O
HE ■ * BpCEgqOCHt 1 - - I )
. (XXX)
. . I n  o th e r  ..words, th e  re a c t io n  o f  fe.cemo ace tone  w ith  
s r p ic o l in e  would fee.expected to  g iv e  r is e  to  2~m e th y l—, 
p y n ro e e lln e ,  and fs e h its e h ife  afe i  n d id ,  la . fa c t., o b ta in  .. 
t h i s  new compound fey th e  r in g  c lo s u re  o f  th e  q u a te rn a ry .' 
.bromide (XXXX) f i r s t ‘ form ed* ; 0a t r e a t in g  .an aqu@©us' 
s o lu t io n  o f  t h i s  q u a te rn a ry  compound w ith  po tass iu m  
h y d ro x id e , an o i l y  base s e p a ra te d  which was c o n s id e re d  
to  fee th e  d e r iv a t iv e  (XX IXX). o f  th e  ta u to m e r ic  p y r l& e n e
tte th ld e *- X h is  .was. rapidly .o x id is e d  in, a i r  to  a re d  . ;,..
• ; ; «• ' ’ - \
r e s in ,  and a lth o u gh ' r in g  c lo s u re  d id  t  ake p i  ace on .warming,
£1
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only about 10.1 o f 'th e  eatpected quantity of ^ SHaethylpyrrocoline 
was obtained* H th  sodium e&rboe&te com slier* ably b e tte r  
yields resu lted , m il  with sodium bicarbonate the ring
..aeeton© sad w ith o u t - is o la t in g  th e  in te rm e d ia te  Q u a te rn a ry  . 
c h lo r id e  T s e h its o h ib w b m  o b ta in e d  as 801 y ie ld  o f - ,2 - a e th y l-
p y r r o e o l in e  in .  t h i s  w a y ,' th e  p ro d u c t b e in g  is o la te d  b y  , 
d i s t i l l a t i o n  in  steam.
2 -M e th y lp y r ro e o lin e  was fou nd  to  resem b le  p y r r o c c l ia e
i t s e l f  in  i t s  g e n e ra l p ro p e r t ie s #  . I t  gave a c h e r ry - re d  
c o lo u r  ..in  th e  p in  a - s p l in t e r  t e s t  tad ' a green w a te r -s o lu b le  
m e lt on fu s io n  w ith  o x a l ic  a c id . A l i t t l e  d is s o lv e d  in  '
. a s tro n g  s o lu t io n  o f  sodium ■ b i  carbon a t#  gave a deep b in ®  
p r e c ip i t a t e  on th e  a d d it io n  o f  io d in e *  . I t s  odou r was 
s im i la r  to  th a t  o f  n a p h th a le n e  and o f  in d o le ,  and s o lu t io n s  
in  o rg a n ic  s o lv e n ts  e x h ib ite d ' a marked v io le t  f lu o re s c e n c e . 
I t .  p ro ve d  to  b# le s s  s ta b le  to  a e r ia l  o x id a t io n . th a n  th e  
■ p a ren t, base, how ever, ■ b u t T s e h its e h lb & b ia .- fo u n d  th a t
c lo s u re  was p r a c t i c a l l y  q u a n t i t a t i v e .  By u s in g  c h io r o
rn m p l m  p u r i f ie d 'b y .  s u b lim a tio n  were more r e s is ta n t  i n • '■.
t h i s  re s p e c t . ; .  ; •■ ■ '■■-■■'
- f  s e h its e h ib & b in  gave th e  m .p . : o f ; 2-me th y lp y r r o o o l in©  
as 68* ,  • b u t l a t e r  Japanese, w orkers' (q *v ;)v  found- t h is '  to . be 
in c o r r e c t ,  i & e m . p .  ■■■being'; in  f a s t  5 9 *5® $ se h itsch ib sb in .>  
w re n g ly - ;- in te rp re te d  th e . .ac tio n  o f  O r ig n a rd ' re a g e n ts  oa 
th e  m ono-aoeto ' d e r iv a t iv e ' o f  • 35-ara th y I py r  ro n o IIn  •  'as a 
' r e s u l t  o f  t h i s  e r r o r .  ' ’■ v'
- . : B e s i&©3 © h io ro~  m &'-bromoaewtoBw -Xs o h i t s ch ib & b in  '■ 
a lso  in v e s t ig a te d  - th e  a c t io n  ' o f  b rc a o m *t&1 dohy dtV'and 
'phen&cyl- b ro m id e  w ith  u r-p lo o lin ® . •" In. - th e  T a t t e r  case 
t h $ r e a c t io n  p r o c©e&ed sm ooth ly  : to  -g iv e  t h @ q u a t© ruary 
brom ide in .  p r a c t i c a l l y  q u a n t i t a t iv e  f i e l d " 'and on b o i l in g  
an aqu m u & s o lu t io n  o f  t h i  s w ith  sodium, h i  carbon a te  ' ” 
S -p h e n y lp y rrc e o lin e ,-  iu p *  216° , sep a ra ted  'as'' a .‘c r y s t a l l i n e  
powder, n o n - v o la t i le  in  steam *- :; t h i s , '  i s  c o n tra s t  to ' 
p y r r o e o l i  ne-and' i t s  2—m eth y l' d e r iv a t iv e ,  p ro ved  top b e  ' " i ' \  
co m p le te ly  s ta b le  bo th  in  a i r  and l i g h t , "  a lth o u g h  ' h m zm ®  
s o lu t io n s ,  w h ich  possess' % s tro n g ' V io l e t ; f lu o re s c e n c e * '" *■' 
.were fo u n d  to  da rken  on s ta n d in g ' in  t h e - & tr  f o r  long-' "'• 
p e r io d s .-  ■■ a s i© w ly-d© ve lo p in g ' b r i l l i a n t '  r e d 'c o lo u r ' was . 
p roduced w ith  a p in e - s p l in t e r ,  and on fu s io n  w ith  o x a l i c  
a c id  a b lu e  w a te r - in s o iu b l#  m e lt was o b ta in e d *
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■ With bromoaeet aldehyde fc~pieoll»© reacted vigorously 
giving ris e  to much In tra c ta b le  resin , ana, on . ring closure  
of tbs crude quaternary bromide y ie ld s  of only I I  o f the  
parent has® could be obtained a fte r, iso lation, by d is t i l la t io n  
In  steam. fh© corresponding dimethylaeetai: was even less  
effec tive , and dlbremoparald©hyd© g&v© only a b l m k  resinous 
s o l id  a f t e r  h e a t in g  at 160®,
fh© action of bi?omoacetone with at &#~ lu tid la e ,
crt>ensylpyridlae and quinaldin@ was also .b r ie f ly  studied.
W ith a, &*—lu t ld ln e  m  unstable l i quid* b.p* 238-240® , was . 
O bta ine d  which possessed an odour s im ilar.'to  t h a t  o f . • .
pyrroeoline and gave a red ..colour la  the p l8 « r$ p lin te r  .
tes t m d a blue oxa lic ' acid m elt. fh© y ie ld  of th is  
compound, which is  presumably 2; 5 - di m ethyl py r  ro col i  n e .
( X I IV } f was -not s ta te d .  W ith orbensylpyridi&e m  o i l  
was a lso  o b ta in e d  which gave a p o s i t i v e  p in e -s p lin te r  
te s t, but m  f u r t h e r 'd e t a i l s  w ith  re g a rd  to t h i s  compound 
were recorded* i t  would appear to  'b© 2-m ethyl'-l-pheny 1— 
pyrrp co linm ( XXV) ♦ ■ f in a l ly , ’ w ith  quia al din© o n ly  n o n -
eryst a l i i  sable r e s in s  could be obtained, • and the expected 
beatopyrrocollae ( t W l )  was n o t th e re fo r#  fu l ly  • '
characterised, '
(XXI?) (XX?) (XXVI)
fs e h its e h ib & b in  d id  not in v e s t ig a te  the  eh«m ical; ,- 
p ro p e rtie s  o f th e  u m  p y r ro c o lla rs  be prepared# - ■ In s te a d  
be d ire c te d  /h is  att© nhion, ; w ith  ' St®p snow, to 'th e  s tru c tu re  
o f  the  i n i t i a l  re a c tio n  p roducts  obta ined ' by S o lic its  from 
tr-p l c e lls  e and a ce tic  im hydrid# {p te o tid e , X I) and from 
tr-p ic o lin e  and -prop ion ic anhydride {X V II} .-  H® p o in te d  
cu t th a t besides th e  nece ss ity  o f  o f fe r in g  .d if fe re n t- -  
exp lana tions fo r  th e  .reaction* o f  these tec anhydrides w ith  
o rp ic o iin e  i s  o rd e r t o . account fo r  th e  q u ite  d i f fe r e n t  
s tru c tu re s  a llo te d  to th e  p roducts  formed (see X- and XVII) , • 
th e  com plicated * exp lana tion  advanced by B eno its  and Fraud# 
(1&&L.JS&L’ ) f o r  the, tra n s fo rm a tio n  o f  p ic o li& e  to p y rro e o lin e  
appeared im probab le# '• " Tsch ltse fc lbab ln  considered i t  much 
more l ih e iy  th a t  the ' p y rro e o lin e  m re lm s  was p re sen t in  
both o f  these  compounds and, asi mentioned e a r l ie r ,  suggested 
th a t p ic c l id s 'v & s  l f 3~& l&eetopyjrro6cllae ( I I I ) ,  - i t s  
fo rm a tion  from a ~ p ico lia e  a id  a c e t i c  anhydride halting p lace
mQOPfi&m to  tin® fo l lo w in g
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X a .  t i l l s  s o l i # i i #  i t  w i l l  b ®  s @ a n . t h a t  a c e l l e  a n h y d r id e  
f i r s t  r o a e t s  w ith  a ~ p . l e o l i a ®  t o  g i ^ t  y - d i a o o t o p i o o l i n $  
( X X V I I ) -  w h i e h  t h r o u g h  i t s ' ,  t & a t c m e r l e  form ( X X V I I I )  ■ g i v e s  
th  © & l h y  d r e p y r r o  e o l i u ®  ( X X I X ) « - I b i s ,  then l o t  m ,. w a t  ® r  ; 
to  g t v ®  l - a c e l o p y r r o e o l i n ®  ( X X X ) .  which  tan  d t p  t h e  c o n d i t i o n s  
n s ® &  i s  t h ©a . f u r t h er  a a © t y l  a t  e-i to  1 ; 3 - d i & e atopy r r o o o l i n © t 
CD •
- the ac tio n . of - p pop io a i o anhydride in an aa&logoue.; 
way '.would g ive r is e  to. l«-ppopioayi’-3-methylpyprocollae  
:{XXX1 )» fa r th e r ;  eeyXatiea i n  the ^-position being prevented 
ia  th is  .ease by ' the methyl group*- .'
;; ■ ■ :.fbe only facto? act  ^apparently i n  agreement w ith ' th is  •. 
hypothesis is .th a t  one of fh ® : acato groups o f p ie o lid e • 
dom  n o t.undergo kefonio reactions-under-nor s a l ' conditions* ' 
but - fsehitschibabia 'pointed oat that several ethyl p y rro lm  
substituted' ia  fh e : p o s i t io n  b y ' m  aeyl group were ‘known 
to behave s im ila r ly , He there fo re 'in vestig ated  the ••- 
aeetyl&tion o f pyrroeoline and - i t s ' &~methyl•■'homologue and ' 
studied the •properties o f th® compound® he obtained. •'
F y r ro c o l ia e ,  -as •: S c h o lia  had © & r lie p  shown, can r e a d i ly  
be ' a c e t y l a ted  :to  g i v e  a m ono-aoeto compound: which b y  analogy
C0CH8CHa
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( XXXI)
w ith  p y r r o l w a s  co n s id e re d  to  b® th e  3-&eet© d e r iv a t i v e . ■ 
S -S ® e th y lty rro c c lia e  was l ik e w is e  fo u nd  to  be r e a d i ly  
a c e ty l a t ©dt a .m ono-aeeto compound, aup. 8 3 ° , 'b e in g  fo rm ed . 
I h i s  compound, ta k e n  .to  b@ th e  3 -e c e ta  d e r iv a t iv e ,  - gave 
a c h e r ry - re d  c o lo u r  in  tb s  p is e  s p l in t e r  te s t ,  and possessed . 
a ’p e c u l ia r  ram Ie a s a n t e J c a r. I t  d id  r o t  re a c t  ua d e r 
norm al .c o n d it io n s  w ith  k e tc n ic  re a g e n ts , being, re co ve re d  
alm ost c o m p le te ly  unchanged a f t e r  b e a tin g  w ith  excess o f  
p h e n y lh y d ra s in e  la  s e t t le  a c id  o r  a f t e r ' e o n tis m a l 
b o i l in g  la  a b s o lu te - a lco h o l* w ith  h yd ro xy la m in e , a r e s a l t  
which ^ s e h if  s a h ib © b in • co n s id e re d  to ' be  good ev id e n ce  th a t  
th e  a c e to . group was In  .the ^ - p o s i t io n .  W ith Q r ig n a rd  
.rea g e n ts  r e a c t io n  'c e r ta in ly  d id  tab©  p la c e , b a t th e  norm al - 
t e r t i a r y  a lc o h o l o r  i t s  d e h y d ra tio n  p ro d u c t was n o t o b ta in e d . 
W ith e th y l magnesium b ro .m ld * .. f o r  ex amp 1 e, a sub s tan ce , 
a*.p. 5 9 -6 0 ° , was o b ta in e d  which c o n ta in e d  no 'oxyg en  and 
which, possessed p ro p e r t ie s  s im i la r  to  th o se  o f  ' e th y l-
p y r ro e o l in e .  t h i s  S s e h its o h lb a b in  th o u g h t was 5H & ethyl—
2h* e th y l p y r r© c o lin e ,  th e  same ''compound aou « r© n ily  b e in g '- 
form ed by th e  a c t io n  o f  a lum in ium  amalgam on a' m o is t 
e th e re a l s o lu t io n  o f  th e  aceto compound. 'Xsehl ts c h ib a b ln
announced h is  in te n t io n  o f  in v e s t ig a t in g  t h i s  p ro b le m ,' 
b u t .as na3 . a lre a d y  been .m entioned i t  was l e f t  to " la te r ' . .
3 ap«n see ••worker* - to '. show th a t  th e  compound was i s  f a c t  
S ^ s ih y lp y r r e e o l is ©  i t s e l f .
. 'On h a s t in g  2 * f te e to - ^ 8 # th y lp y r ro c 0 l i& « .  w ith  acetic.;- 
a n h yd rid e  i s  ;• a-' sea led  tu b e  a t ‘-SS30—S40® j  th a t  i s  u n d e r
th e  r e n d i t io n s  used f o r  th e  s y n th e s is  o f  p ie o l t d * * :. a ■ 
di&eet© d e r iv a t iv e  was o b ta in e d , which was>' assumed to '- be  
I  * S^di&e e t c - 2-m a th y l.p y rco  c o l is ® . ~ J b ls  w ith  p h e n y l-  •■• - 
hydras ia© ' in ;  a c e t ic  a c id  s o lu t io n  a t room te m p e ra tu re  
r e a d i ly  y ie ldedva-■m oao-pheay lhydrazpae, s*P« S10° (deoom p*)t 
and o n ' b o i l i n g  . w ith  excess o f  - 255 h y d ro c h lo r ic  t o l d ;th e  
two ■ aeato ■ g roups  were- removed to. re fo rm  2~ n e th y l p y r r e c o l la *• 
fh© above a s p e r ia o u ts  were re p e a te d  w ith  th e  mono-* :i 
acetb d e r iv a t iv e  . c f  -p y r ro c e li& e ' i t s e l f .  ' ' -S c h o tts  a p p a re n tly  
hacl o n ly  c a r r ie d  -o u t th e  -condensa tion  re a c t io n  o f  t h i s  
compound w ith  .ben2aldehyde and d id -n o t  s tudy . i t s  b e h a v io u r  
to w a rd s -k © to n ic  re a g e n ts , b u t -1 s e h its c h ib a b la  found  th a t  - 
I t  .behaved s im i la r l y  to  th e  2-m e th y l' analogue i n ; t h i s  - 
re s p e c t,  and fu r th e rm o re  on h e a t in g  in ' % sea le d  tu b a  w ith  
a c e t ic  a n h y d r id e  •& second, aeeto- group' wm  in tro d u c e d  
to  g iv e  p ie o l ld e ,  ■. - '-:. ;:r:
fh e  g re a t s im i la r i t y  "in t h e  p m p e r t i m  o f  th e  aeeto  
d e r iv a t iv e s  o f  p y r ro c c lin e .  cn • th e  one hand and th o s e  o f  
th e  aeeto d e r iv a t iv e s  o f  %~® e th y l py r r o  co l in  e on th e  o th e r ,
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were m t f i c i m t -  ev idence  in- . fs c h its e h lb s b in  *s 'v ie w  to  
say th a t--p ie o lid ® '.w a s  1 ;3 ~ & i* e * ic p y r ro c o ll& a .  '•. - . th a t  .. i t  • 
eon tt& ned a .p y r ro e o lin ©  n u c le u s  'th e re  'c o u ld -b e  so doubt# . 
s in c e  »o t  -on ly -'-cou ld  i t  b e : hy d ro ly  s ©d • t o .. th  a base , so 
■ r e a d i ly  out;, i s  a m i t ie s  simp I  e ■ a c e ty l a t Ion  o f. th e  b a s t, 
h ad re f©  rts ®& th. e , c r l  g l  n a l ; p i  c o l 1 d t  * .■ . - I f . th  @ ■. s t ru  c tu  r  e 
proposed by.-.S®fcolt8 - f o r ;  th is '/com pound- had .been, .c o r re c t*
I t s  fo ra  a t  ion-:-b y :. th®  a c e ty l a t io n  .o f ..pyrpo c o l in  e w ould •: 
have, appeared■. In c o n e e iv a b l e*- ■•■• • .,•/.
. t u r n i n g ,  now to  th e  p ro d u c to b ta in e d  by th e  actios-- >: 
o f  -■prop ioa ic  ■ a n h yd rid e : on co-pi c e l l s * ; ' f  s e h its c h lh a b ia  
h yd ro lyse d - th e  , compound w ith  . m o m s  o f  v d i lu t e  h y d r o c h lo r ic  
a c id  and o b ta in e d .-1 l iq u id -  C®HeN#' b * p * 2S0f. # . a f te r i.  - 1 .-• 
b a s i f i  c u t ie a  w h ich -p o sse sse d --a ll th e  ■ prop a r t  1 as' o f  th e -  
. a lk y lp y rr© © © lin e s *  • . fh® .o d ou r.•© f :th®:,ecmp©n8<l, f o r  aw&mple# 
wm  c h a r a c te r is t ic  o f - p y r r o c o l in e  and I t  ’gave a re d  c o lo u r  
w ith  a p in e ~ s p l In te r  and' a v io le t  w a te r -s o lu b le  m e lt  w ith  
o x a l ic  ic id *  -. I t  seemed p ro b a b le , - th e re fo re * ' t h a t  in  v 
t h is  case a lso  th e  . i n i t i a l  'compound C o n ta in e d  a p y r r o e o l la t  
nucleus# ' and c e r t a in ly  d id  n o t possess.- th e ' s t r u c tu r e  { M i l )  
suggested by  - S c h o lia  ^a d  Fraude*
; la  : fc.leog:. &a& ve ry  d e ta i le d  ia v e -s t lg & t ic s  o f .  th e  ■ 
a c t io n  o f  -m e thy l" m&  e th y l ■ a c e ty l m e  & icarfe© *yl 1 e :• « s te rs  
eB. p y r id in e ,  a r - t lc c l ia e  o th e r  h e te r o c y c l ic  n it ro g e n  
compounds. P ie ts ', and M s  '© o il a cc re te  re  found  th a t  th #  
p y r id o e o X la e  ( q u ia c l t z in e )  d e r iv a t iv e s  o b ta in e d  c o u ld  • ■ 
r e a d i ly  be b rohe iT  down to  :compounds o f  th e  p y r r e e o l in e  
s e r ie s *  : T h u s -$ ie l$  s a d ■ A ld e r £^J l§L tS jt. 1932, 498» 18$ 
103$ , 805, 10 3) fo u n d  th a t  th e  p y r ld o c e l l j i *  te t ra e a r fc e * y lle .  
■ester (X X X II ) "produeed-by th e  a c t io n  o f  d im e th y l a c e ty le n e  
d ia a rb o x y l ate . © n '-p y ri& ia e  ia  e th e re a l s o lu t io n ,  when 
o x id is e d  ir it fc  sodium d ich ro m a te  i s  . a c e t ic  . t o ld  s o lu t io n  ■ 
gave r is e  to  t r im  e th y l p y r r o c o l in e - 1* 2 : 5 ~ tr lc a rb o x y l a te  
{X X X I I I ) , m* v* 151^15SU, ■ -'the  to o l a t io n  o f  e s a l ie  maid 
from  th e  re a c t io a  m ix tu re  in d ic a te d  th a t  t h e ’ re a c t io n  had 
taken  th e  f o l l o w i n g  course* s"*.:-
jCOOCH|t) : '• . , C000Ha .
^ S ^ s ^ o l c H a  -' y s5V #f>V 0 0 CH,
^ A ^ l o O C H s  ! - - 4 x>0 CII
COOCH3
(X X X II) (X X X III)
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■ ' f h e  Bm®  p yp ro  c o llid e  t r i c a r b o x y l i c  e s te r  was a l s o  
o b t a i n e d  fey th@ a c t i o n  o f  n i t r i c  a c id  o r  oscne, b u t - la  
t h e  form er  cas® at say r a t e  t h e . r e a c t te a  wac f o u n d - t o  ■ 
f o l l o w  g u l t e  a d i f f e r e n t  cou rse  t o  t h a t  s u g g e s t e d  f o r  
th e  o x id a t io n  with sodium a ichrom & te* t h e  i n i t i a l  
compound form ed was c o n s i d e r e d  t o  p o s s e s s  t h e  s t r u c t u r e  
( X l i i y )  which on  h e a tin g  with- w a ter  b ro ke  down t o  t h e  
p y n re e o lta e  e s t e r 'v ia  t h e  hyd roxy  compound («<X^T)« ■
A s i m i l a r  s e r ie s  o f  changes were, a lso  fo u n d  t o  
o c c u r  w i t h  t h e  p e rb rc m id e # 0 ^ H | 60 g^B re# o b ta in e d  by  
t h e  a c t io n  o f  b ro m in e  on t h e  p y r i d o c o l i f i e  e s t e r ,
£ rim e t h y l  p y r r e c o t i n e  t  r i  e arfec x y l  a t  e  which was fo u n d  
t o  e x h i b i t  a' s h y - b l u e  f l u o r e s c e n c e  i n  u *v .  l i g h t  g a v e ■’ 
t h e  c o r r e s p o n d i n g  a c id  on s a p o n i f i c a t i o n * . ’ and t h i s ,  when 
warmed w ith  d i l u t e  h y d r o c h l o r i c  t o l d  r e a d i l y  l o s t  two  
c a r b o x y l  g r o u p s  to' g i v e  & p y r r o c o l i n e  mono-e&rboxy I 1 @
■ o m t
• ■.-■■ C00CH* 
^  4 '  " X  COOCH
COOCH ^  iv ^ C O O C H j
COOCH3 .
COOS!
K0 S
(XXXIV) (XXW)
4w'* A#
acid, m .p . S40-S42® (d#oo®p.)'* from which p y r r o c e l in #  
i t s e l f  was obtained by dry d is t i l la t io n  w ith  calcium 
©xi&e* ; . D ie ls  find &l&er successfully prepared a- p ie r  at#  
of p y r r e e o l in #  from a methyl alcoholic solution in  th#  
form o f long deep-brown nea&les, m«p« -lOl® •. .$h# id e n tity  
Of th# has# was established by eat sly t ie  reduction t© '., ' 
oet ahy drepy or© colin# and the comparison o f th is  with th#
couponnd p re p a r# d  by £ c f  f  1 # r ■ an.d & aim. ( lo c « ; c i t « ) s ■ .
a d d i t io n a l ,p ro o f,  was a ffo rd e d  by d e g ra d a tio n  o f . th e  
e e ta h yd ro  compound, w ith  cyanogen b rom ide  to  d l^ c o n lc a if t# * ' 
D ie ls  ..and D is to r  C-Asnaiea* • l$37 f ,530* 87) . s tu d ie d ^ t«f* .»t», #m» «*,»• +**■-***' * W md*-
th e  a c t io n  o f  d im e th y l a c e ty le n © .d ic a r b o x y la t© w ith  ‘  ^
< *~p ieo liae  and - .is o la te d  compounds .analogous to  tho se .:fro m  
p y r id in e *  th #  5 - -m « th y lp y r ro e o lln *  t r ic a r b o x y l ,  a t a t'XXXWX) *
m*p. 110° ,  b e in g  o b ta in e d  -from th #  co rre sp o n d in g  
p y r id © 0© 11 is e t a t  r  *ca rboay 1 i  c . ®s t  e r  e i th e r  by o x id a t io n  •. 
o r  by h y d ro ly s is ,  o f  ;th #  p a rb ro m id # * ’ • W ith s t i lb a a o l  a r? 
in d  d ie th y l-  a c e ty le n e  d ic a rb o x y le te  D ie ls -  and K d l la r  : :
 ^^i.Bal.egf' ;I935t • 51@,* -,45) likew ise  obtained th# pyrroeo llaa
« U P . : ( n m n . ; , ;. ; . '
i
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CeH* ■
U a l lk e " ' i t s  i a c t io n  in-  e th e re a l " s c 'l t i t io n  .M  e l s ; m & ;
M#y#r • { - 19$4t 513* .103) fo M d 'th a t  in . methyl' : - - :
a lc o h o lic  - s o lu t io n  Sim e th y l ac e t jr l  t a t  d lc a rb o x y l a te  re a c te d  
w ith  p y r id in e  to  g iv #  p y r ro e o lln ©  a s te rs  d i r e c t .  ■ When 
th e  re a c t io n  m ix tu re  was n o t c o o l#& t r im e th y l pyp ro c o li n $ r 
\ 1 2s 3 ~ tp ic a rb o x y l a t # ( XXXXII) was - form ed*' b a t  & i 0s a 
composed, C i© B i7'0?h% .was o b ta in e d  c o a tc lu in g  t o w  m e thoxy l 
g ro ttps . fro m  tb s  fa c t  t h a t  e & e 's s t t r  g ro u p in g  was .found  
. d i f f i c u l t -  to  h y d ro ly s e  th® s t r u c tu r e  (X X X flX l)  was p roposed  
f o r  t h i s  ccaronnd. s in c e  B e h re is e r  { A n a *lsn 9 1S79, 197, 8 )' -«n- **)* -W*»-*■» rW ' * «j|l|i lij|^, wi
had shotrn th a t  m e th y la te d  g l y c o l l i e  e s te rs  a re  d i f f i c u l t ’ 
to  s a p o n ify -  On re a c t io n  w ith  n i t r i c  scud t h i s  e s te r  
y ie ld e d  a m o n o -n itre  compound* m .p. • 165°» which on 
o x id a t io n  w ith  p e rh y d ro l g&v© s r p ic o l la t e  fcei &•-#*© x id ® ,
in d ic a t in g  th a t  th e  n i to o  group was n o t  in  th #  six-m©mb®r®d 
r in g *  f h i s  n i t r e  d e r iv a t iv e  was tahen  to  be l*“ n i t r o - 2 s  3-*.
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(XXKXK) ■ and ca c a t a ly t i c
re d u c t io n  In  t t ie  p re sen ce  o f  p ia tlsm m  o x id e  g m®  e t e t * * *
hydro sminopyrrocolls® la which it was assumed that the 
f l v  remembered' r in g  had b®m  reduced I t L )  .
- - . When th e  -e s te r  ' (XXXVTIX) w-s hycirogsatt®4, w ith  .p la tin u m
o x id e  as c a ta ly s t  a te tr& h y d rc  e s te r  was o b ta in e d  w hich 
a f t e r  h y d r o ly s is  .to  th e  o o rrc c  cr d in g  t r i c a r b o x y l i c  a c id  
and tre a tm e n t w ith  a c e t ic  a n h y d rid e  y ie ld e d  as a n h yd rid e  
which d i f f e r e d  f r o c  th a t  o b ta in e d  ¥hm  (X X X V III) wm  
h y d ro ly s e d  f i r s t  and then hyd rog en a ted , fh e  compost t i e s  
o f  th e  l a t t e r  compound In d ic a te d  th a t  i t  was a "kmt® 
d le a r b o x y l ic  a n h yd rid e , and i t  was c o n je e lu re d  th e r e fo r #  
th & i cm c a t a ly t l c  rsidee11cn th e  f  1 verm m b e re d ..r ie g  had 
bean reduced  In  b o th  eases, th #  d i f f e r e n t  a n h yd rid e s  
fo rm ed b e in g  da© to  e ls  and t r a s s  iso m e rism . ■ 'She 
re s p e c t iv e  s t r e e ts  re s  (X L I) .and (XLXX) .were suggested
OH 000 Oils
^O O O S H
OOOOH3
hO 3 .s€K^  Y '  'fiCGOCH a 
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5— J cooch*
(XXXIX)
OOCHj
( V t m n ) { » . )
35
fo r  these 'oompctiBds*
/■*«*? At? v£t \Jkj Jjj
BOOST '"H
' (XLI).;.;. ; ;■>■ , ■ /  ( X L I I }
W ith  re g a rd  to  th®  mechanism o f .  th #  re a c t io n  o f  
d im e th y l a c e ty le n e  d le a rb c x y la t *  o i l  p y r id in e  i n  m e th y l 
a lc o h o l ic  ..s o lu tio n , -B ie l#  and M e y e r, were o f  . th e  o p in io n  
th a t  a s i®  i t  er e x p le n a tlo a  to  th a t  advanced e a r l i e r  fey 
D ie ls  and A id e r f o r  th e  fo rm a tio n - of. th e  p y r i  does l i n e  •. 
te trae a rfcoxy la t© '";(X X X IT )-"oc tild ---ap p ly , /  I t  was c o n s id e re d ' 
th a t  two mol ecnl es-’o f  th e .'a c e ty le n e ; e s te r  -'condensed' to  
g iv e  th e  is s e a ts 'ra te d  oh tin " (XLXXX) :.to  which, on t- mol e e u le  ‘ 
o f  m e th y l- ' a lc o h o l, then - added to  g iv e  th e  un s a tu ra te d  
compound' (XLXV). f h io  w i th - p y r iU n e  g iv e  th e  ad&uct 
■(XL?) which,, was assumed to  re a rra n g e  to  ( XLVI) and a t 
0 ° t h i s  l o s t  e c 1 ecu I e  o f  m e th y l fo rm a te  to  g iv e  d im e th y l 
l~m eth© xy c a r fee® ethoxym e th y lp y r ro  c o l ts  2; 3~ d ic& rbo  x y l a t a 
(2U&VXIX) ■ w h ile  - w it  h o s t c o o lin g  a mol e c c le 'o f  .a e th y l 
mmth o xy  a c e ta te  was removed to  y ie ld  t r im e th y l  p y r r o c o l in e  
1*8; 3 r - t r i  carboxyl ate (X X X I I I ) .  ■ *
00 CH 3
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D u rin g  .th e  .course  o f  th e  - above in v e s t ig a t io n s  much 
ev idence  - was .accumulated-' to  :show th a t  th e  p y r i& o e o lta e  
r i n g ;.s y s t m  con1 & ; h # b rcfc sir. do wn - to  p y r ro  co lin ® - u n d e r much 
m ild e r  c o n d it io n s  th a n - th e  o x id a t io n s  a lre a d y  m entioned# 
D ie ls ,  and M ey e r { )  ■ fo r 'e x a m p le  fo u n d  th a t  on <:! 
b o i l in g  th e  p y r id o e o l in e  t  © t r ic a r b o x y l ic  e s te r  - (X X H I)
W ith..phenol o f  f o r m ic . ec.id - th e "p ro d u c t ■ was a p y p ro c o lin e  
t r i c a r b o x y l i c  -e s te r . and s o t a p y r id o c o l in e ' 'd e r iv a t iv e
m  had .e a r l ie r ;  "bees th o u g h t. Fs r t  h ermor 0 - th  e a tte m p te d ”
pr@ pfcra ti.cn 'o f  ■ p y r id o c c l in e  I t s e l f  b y 1 s a p o n if ic a t io n  and- 
d e c a rb o x y la t io n  o f  {XXXIX) ■ gay® r is e  to  a erode p ro  d o s t 
which a f te r -  h y d ro g e n a tio n  was shows by. B le ls  and Scfcrtro 
( Axmftle»,: 1$37V 'S $0# 6$) to  be a m ix tu re  o f  oe ta b yd ro ~ - 
p y r ro e o l ia e  and S -**m @ thyloe tfchydropyrrocc lin t* ' She tre a * "*  
fo rm a tio n  to  th e  p y r ro o o lln e  r in g  system was th o u g h t by 
th e se  w o rke rs  to- o c c u r c u r in g  th e  i n i t i a l  h y d r o ly s is  and 
deoarb-oxyl a t ion- w ith  pheno l o r  fo rm ic  .a c id , th e ' s t r u c tu r e  
c f  ■ t h e ' com ^u n d  o b ta in e d  b e in g  /{X tV X I}  * ,
H QpOCH* • ; ; '
icoocn i ■' ' v ' ;
^vt 00COOCEa'
(XbVX'X) ;
B e s id e s  th e  above' re a c t io n s  w ith  p y r id in e  and i t s  
d e r iv a t iv e s  b r i e f  m ention must., a lso  'b e  made o f  th e  r e a c t io n  
o f  d im e th y l a c e ty le n e  d ic a rb o x y l'a t  0 w ith  3 * S- dim e th y l -  
g ly o x a l la e  in  e th e r  -(B ie ls  and A ld e r, A z a le a ,  1930,
|£g# 1) * 2he p ro d u c t form ed (XBVIXX) .-©a tre a tm e n t w ith  . 
a c e t ic  'a c id  lo s t  a m o le c u le .o f m e th y l amine to ' g iv e
t * t r « a e t h y l  p y p r c c o l i a e - 4 ! S s < 5 * 7 - t e t p a e a t 3 > ' 6 i y l 6 t e r(XIiIX) i
COOCHa
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‘w  v . ' v * a  | |
(X L V IX I) (XLXX)
De • 2 am ea es a w orkers,
S e v e r a l  i&paa.sse  w orkers  have* eloping r e c e n t  y e a r® ,  
mad® seme s t u d y  o f  t h e  - c h e m i s t r y  o f  th® p y r r o e e l i a ©  r i n g  
system* but  m ost  o f  t h i s  h a s  been  r e p o r t e d  o a l y  • i u  t h e  
douraaX o f  t h e  F h arm as ®u 1 1 e &1. S o c i e t y  o f  <3apan* ■ S i n e #  
o a l y  a f e w  o f  t h e  r e q u i s i t e  volumes.  o f  t h i s  j o u r n a l  h a v e  
■been a v a i l  a b l e ,  most o f  t h e  I n f o r m a t i o n  u s e d  i s  th®  
f o  1X o wi a g ’ so mm a ry o f~ t  h e !  r  wo He. has-  o f  - n e c e s s i t y  b ® @a 
ta k e n  f  rom th  © . &bst r & et in g  •’ jo u  rn al s *
0 ohi a l ana 2 $uda (B § r . #'. X934, 67,, 1.011). d u rin g  th e  
•course:o f  an in v e s t ig a t io n  o f  th ®  c o n s t i tu t io n  o f  th® .' 
a lk a lo id  a  a t r i a ® * ' were le d  to  - p re p a re  s e v e ra l oct&fcydro-
p y rre e o X tfic s  which -t hey : obtained -fey.- the-.cata ly tic  - re&tsetioi*
• o f  th e  ■ co rre s p o n d in g  p y rp o c o lia e s .  ■ . / • - : . ;:: :
;...■ fy r rc o o X  1b e , , 2-m e th y l-  and :3 ~ m e th y lp y rro e o lia ©  
p re p a re d  fey: th e  • methods o f  : Sehol-ts .and fs c h its e h ife a fe ta  • ' 
irere employed to g e th e r ,  w ith ,■ 2:-3 -d im e th y lp y r ro c o l in e  . {&) *" 
S h is  ■ X at te r:- compound -ofet a llie d  , in  good y ie ld  from  o r p ie o ltn e  
as d 3-fe romofeu t  ano a® p ro v e d . to  be  a y  e l low  s o l 1 &y, ® * p . 3 6 - 36°, 
w h ic h - la  - .g e la tio n  e x h ib ite d  a s tro n g  b lu e  fluo©©.scenes- y /:■.: 
i s , common w ith  o th e r  s im p le  p y r fe e c l ia e e .
' Wv 3  r> ■ L. ■ JL-*—.Jng * ■• BrCHCHa • -
(l j  ;■
' She o c ta h y d rc p y r ro c o l iaes wore re a d i ly  p re p a re d  , 
from  th e s e  fo u r  compounds;fey c a t a l y t i c  re d a c t io n  in  a c e t ic  
a c id  s o la t io n  B e ing  p ia tls rum  a s id e .  • fh e  s t r u c tu r e s  o f.
2 -m e th y l-a n d  ' 3~® e tb y le e ts h y d ro p y p ro c o lin  e ta d  o f  o c ta -  
hy drepy r r o  c o l in  e i t s e l f  t a t  n o t th e  ''2r3~fiia i e th y l d e r iv a t iv e - ' 
were estah 11 shed-by 'd e g ra d a tio n  w ith  eys iog im  brom ide;
•thus o c ta h y d re p y r ro c p lia ®  y ie ld e d  & l~ c o n ic  ©in® m  fo u n d  
hy B l © is and A ld e r ( lo £ v _ c it^ .) ,  S ^m e th y lo -e tfe h yd ro p y rro co lia #  
gave a— is o b u ty l  p ip  e r i d in e  - end 3-*® e t hy lo c  t  ahy d ro p y o to  c o l in  e '
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' b r -b r ity ip ip © r i& ii*© Xcf *  ■ D ie ls  'and -SchFUSi) • ■ e th y l-*  
©etahydropyrrocellae gnv@ in '  add ition ' to-a^iso'batyipiperidia©
a t e r t i a r y  base which n o t id e n t i f ie d *
■ xOeiiiai md  ^ cka y  s s h i {£ . Pharm. Soo. .5 span,'.'1936, 5 6 , 376}w \ ** w . a/ * ai)|,|.at)ini.r ,nMK, rrti. mwr ry,‘Yffirnw-i r-nr-~r^-nn^-m *V»..w r-^ * r- mwmww^
reduced 3-eoeto-^aetfcylpyrrbooliae under conditions 
sim ilar to tho*e-'described ■ hfeov© m d  ©btslaed S*aiethyl**
3-* e th y l ©et a h yd ro pyp po eo lin  a (31 ) and an o the r p ro d u c t 
c o n ta in in g  o icy gen b e lie v e d  to  be th e ' hyd roxy  e th y l ■compound
f t  T^ i  - ■■■.'■\ i ' f *
I *3 I! . vi  ^  i’f r o  r*r* IXx ^ “*“ * ^ ^ 8  X„ ^, ;'aHs . k  y — JCHCOHjCEj;X**' \ /  s/*
i t l )  ' ( t i l )
2he a c t io n  o f  ^ r ig n & rd  Fsaposts  on 3~&eeto~2^methyl~* 
p y rF o e o lin e ,  b r i e f l y  s tu d ie d  by S sch itscfc ib& b ln ,. was ' 
s u b jto te d , to  a c lo s e r  in v e s t ig a t io n  by -Koadc (Kendo a id  
0 e **& y 1 x . £ h v . - . S i c * 1938* 56 ., 7 3 ; Koa&o sad
Kcke^taehl, | fe ld ^  1937, S7i? 5 7 3 ). As has 'a lready tootn 
m en tioned th e s e  w orkers fo u n d  th a t  - th e  s o l id  o b ta in e d  ©a 
re a c t io n  w ith  ■ethy?magnesium b rom ide  was .2 ~ m *th y l.p y rp o e o llf ie f 
tn d  th e  1 e o la t io n  o f  m ethy l e th y l ke to n e  from  th e  re a c tio n  
m i acture le d  them to  b e l ie v e  th  e t - th e  re a c t io n  had ta ke n  r  
th©  fo lio .w in g  ccu rse . i™ '
tT r \
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fh e . a c t io n  o t  . 2*'p -.moles o f  , ethyl-,. magnesium -brom ide b . -• 
on one mol® o f  2f-ee e to r  e th y lp y r ro c o t  in  e g e v e ,'/b e s id e s
.$ - ia e ih y Ip y p ro e o lin e  end. s ie thy I  e thy l- -. fcetpue* twp^othet*-',. 
p ro d u c ts  w ith  th #  co m p o s itio n  Cf*H t&K snd C isH* *8- • r e s p e c t iv e ly  
f i le ,  f i r s t  .o f these'., y le ld e d  &eetftld.efcy&e os- c le ava ge  w ith  
c&oue and,..was th o u g h t to  possess .th e  s t r u c t u r e - ( b i l l )  - 
form ed by-. th e  a d d it io n  o f  • e th y l magnesium- b ro m id e  to  th e  
ca rb o n y l group o f  th e  aceto p y r r c e o l ln e ,  f o l i o  wed: by o :; • 
ele&v&ge.. c f , magnesium - hydroxy b rom ide , c ; - fh e  second compound 
was' c o n s id e re d  to .-be  .CUV) p roduced  by .th® a d d it io n  .©f ohs/. 
th e  Qo.ign.srd >r@ag©Bt; to  th e  doub l e bond In "  th e  s id e -c h a in  • 
o f  { b i l l ) * . th e  magnesium - b rom ide  b e in g  .removed as th®. ' 
hydroxybrom i.de a f te r ; t r e a tm e n t  .w ith  ' w a te r.
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( L I I I ) ( t lV )
11- Am iiao-'3^aoeto^i-“iE © tliy lp |,^ r o o o I in e - (W )  was p rep  ar#d 
fey KcBdo and W is h lta y a  -.tf* Fhara . Soc , .^ a p a a # 1936, fee,* 1) 
b y . two a tth o & s*. T h e .re a c t io n  o f  d i& x c t is e d  s u lp fc a a li le  
a e ld  w ith  • .3- as etc~&~m e th y l py pro c o l in #  y ie ld e d  a compound 
which was taken... to  fe# th #  l- a s o  feeBiese 's u lp h o n ie  a c id  - 
{L Y I) ,  th©  sodium s a l t  o f  which os c a t a ly t ic  .re d a c t io n  
y ie ld e d  th e  t ^ ln o p y r r c c o l ln •  as y e l lo w is h  p la te s ,, ■ a .p .  1 7 #  * 
fh©  ■ ace ta m in e ' d e r iv a t iv e ,  th #  p h e n y l n re a  and th e  hyd ro—. 
c h lo r id e  o f  t h i s  h a s t,  which was fo u n d  t o . fee an s ta b le  I s  
a i r ,  were- p re p a re d . : . 3 ea a en e - d i  a to  a in?s c h lo r id e  w&s 
s im i la r l y  coii.pl ed w ith  th #  aeet o p y r 1*0 eo 1 i  n e to  g iv e  th e  
&20feenaen®_ d e r iv a t iv e ' i s  which i t . '  was agate assu m e d 'th a t 
th e  Im p o s it io n  had b e ts  -'attacked*
The second n„fc*r d of proparaticn was by, the c a ta ly tic  
reduction of ! ~n i  t  roso-3- aeetb-2~:sethylpyrrocalia# (& V II) « 
This s i t 00so ■ ecmoousd we.3 read ily  synthesised by the actios 
of scdism n i t r i t e  os s, cold acetic acid solution o f the.  
i.aeto composed, ,, '
N\. y  ‘■••V Kelt a
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O chi &i» H ish ia & ira  .sad o th e rs  £jL» ^h»ga ♦ : Boo , 3 apg&«•
10381 58, 02?) i s  *m endeavour to  p re p a re  th e  compound • . 
(LYZXX} shown h e le w  used th e  ahcv© -a a la o p y rro c o lln ©  ( tY )
as th e  s t a r t in g  m a te r ia l f o r  model ; e xp e rim e n ts , . A n i ls ,  
were s B e e e s s fu lly  .p repa red  w ith  . hens a ldehyde . sad m e th y l-  
p y ru v a te  h u t ..a ttem pts to  . e f f e c t . r in g  c lo s u re  w ith  t h i s  . 
l a t t e r  #©mpaund £11X) were u n s u c c e s s fu l * . 41 so th e  . 
e h lo ro a c e ty l d e r iv a t iv e  o f  th e  amiae (1*1) . f a i le d  .to  
condense - la  .a. y p le d e l^ C r& f ts  re a c t io n  unde r • a v a r ie ty , - . ,  
o f  c o n d it io n s .
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to  explain the lack of re a c tiv ity  c f  the pyrroeeliae  
i n  ,%heae reactions i t .  was suggested that th e  r in g  system- 
e x is ts  be tireea  ;the -'tw o. fo rm s (1) ©-id {LXX)S"..-^
:: 0 e h i a i : ■ ton nd 1 a t e r* ho w@vsi? • (3 * j fo a ra . So o.' an« 
1 9 4 0 *,.00y 164) t h a t  & ~ a e th y lp y r ro e o ll& e  was r e a c t iv e  to  
a a l ig h t  e x te a t in ,  th e  7p le d e l~ £ * a £ t9 : re a c t io n *  a la rg e ,  
excess, of a c e ty l chloride la  carbon d is u lp h id e .g iv in g  a ... 
sm a ll' q u a n t i t y  © f 1 ; 2 k d ia c e to -S M s e th y lp y rr© c o lla e *  
S ^ A e e to r^ m e th y lp y r ro e o lln e * .  on th e  o th e r  head,, w ee.found 
to  he  q u i te  re a c t iv e *  th e  d la c e to . d e r iv a t iv e ,  fe e in g . r e a d i ly  
form ed, i n  t e t r a e h lo r o  ethane. so lu tion*.-.
J
Kondo' and I&smnoto ' 10361 50, 7)'
exasal&ed th®  re a c t io n  o fn t& X e ie  ‘a n h yd rid e  • w ith  S^m e th y l  ^ pyEroeoliiie 
©admits 3~&eet© d e r iv a t iv e * -  From -th e  fo rm e r a coapound 
was 1 so 1 a t ©d to ©'1 i  ®v ®d to  to a {S*XXI)» ton t  wi th  th  © 3* me ©to ;
eoiapQund re a c t io n  wts much more d i f f i c u l t  ©ad th e  s o l id  
f i n a l l y  I s o la te d  was toot examined. ";.. ; . \
co-o-co
;GE
(L X II )
1 * M is c a ll  an eons* '•**
ffa® stooge review  covers a l l ' o f  th® more im p o rta n t work 
t h a t  has been c a r r ie d .© a t  on th®  c h e m is try  o f  ih © -p y rr©  ce lia© ® * 
b a t  b r i e f  s t a t i c  a mast, toe made © f th e  re c e n t syn th e se s  o f  •' 
th®  p a re n t toas# d is c o v e re d  by B rand mad. B a n te r (B®r»$ -.1939,- 
72 ,  16691 and t i l  son ( J « v ' l 945v 63) .
B rand and B«at©p, d u r in g  an in v e s t ig a t io n  o f  th e  
reduction o f 2-{y*Yty-triehl©r»©-p***hydrcx3rpropyl)-pyrid ia® f 
fo u nd  th a t  & sm a ll q u a n t ity  © f p y r ro c o l ia ®  c o u ld  toe o b ta in e d
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from  th© reaction mixture a fte r  ■redaction 'with U n n  and 
■ s u lp fru r le  a c id  i f  t h is  were t r e a te d  .w ith  30$ soditam 
h y d ro x id e , ffc© r e a c t io n ' was c o n s id e re d  to  tale© th e  
fo l lo w in g  e o n rse ! ~
W ilson o b ta in e d  a sm a ll q u a n t i t y  o f  p y r re e o lia ®  . 
to g  e th e r  w ith  s im i la r  q u a n t i t ie s  o f  in d o le  and e a rb a s o l*  
da r in g  th e  c a t a ly t i c  co n ve rs io n  o f  f a r  an'-to p y r r o le  toy 
th e  passage o f  th e  vapours e f  th©  fo rm e r - compound w ith  
am m onia 'over a lum ina  a t 400°. I t  i@ to  b e ’n c te d , h o iw t r *  
th a t ' th® P ro d u c t ' o b ta in e d , aup. 68~e@0 was n o t / f u l l y  
c h a ra c te r is e d . •-
47
'theo retical  sectio n
• . From th e  -fo re g o in g  h is t© r ic a l  re v ie w  o f  th©  c h e m is try  ■ 
o f  'th e  p y r r c c o l in e s "i t  w i l l  be  se ta  • th a t  th e  s t r u c tu r e  
a s s ig n ©&■ b y  S e h o lts  to  th©  p e rs is t base- has re c e iv e d
adequate c o n f irm a t io n *  ' ; I t s 's y n th e s is  from " brom oaoe ta ldehyde  
.and u - * p ie o ll i3 ' a lb e i t  • in '  lo w  y ie ld -  was g o o d ;s y n th e t ic  V 
e v id e n ce , and i t s  'd e g ra d a tio n  "w ith  cyanogen b ro m id e  t© \ '  
d i- c o u ic e la ©  a f t e r  re d u c t io n  by.’ B ie ls  and l& d e r s u p p lie d  
th e  ‘ f i n a l  a eeessary  p ro o f ,  v ^ h ©  s im i la r  re d u c t io n  «nd 
d e g ra d a tio n ;:o f ; S -m ethyl ' m &. S -m e th y lp y rp p c o lia e  by O e h l& t . >\t 
m d  fs u d a , © s t.& b lis h e d -th e . s t r u c tu r e  c f  ,the se , two compoundsf , 
m &  th©  p ro o f  o f  th e  p o s i t io n  .o f  th e  m ethy l g ro u p . ta  .th©  ; 
l a t t e r  compound le n t  s u p p o rt to  th e  m echanism ' suggested, 
by f s c h i t s c h lb a b in  f o r  .th e  a c t io n  o f  a c e t ic  a n h yd rid e , 
and p r o p io n ic  a n h yd rid e  o n . tf~p ieo.ll&#« . . .. .
■ W ith re g a rd  to  th e  mechanism edvsaced by t s c h its c h ib e b ia  
f o r  th e  fo r m a t io n - o f  th e  p y r ro e o lta ©  r in g  from  e c y lp lc o l la lu m  
h a lid e s  by t re a tm e n t w ith  a lk a l in e  re a g e n ts , i t  would 
*pp ea r fro m  . th  © work o f  & ro  hnk e . •{ fo r# ., 1935, 68 , 1177$ -.
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itoia.#: I * 3 5 f/ 68* 804) th a t’ th©  iat ermedi at a tip at fo rm ed4ww-w*w«e» * v
i s  th e  e n o l fee ta in®  ( I * X I I I ) * .
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E rdh& lct has shewn th a t  a c y lp y r id in iu m  a n l ju e o i ia iu a  
h a lid e s  on tre a tm e n t w ith  a ll:  s i In #  re a g e n ts  s u c h . as sodium 
h y d ro x id e  and so&ium carbon at® g iv e  e ls #  to  ;.®nol-b ®t at© ®s 
o f  t h is ,  ty p e  which r e a d i ly  undergo •a c id  c l  saw age11 u n d e r 
th e s e  a lh a lla ©  ' c o a d it io n S f as fo llo w s? -*
' H00 CH g!i ( €§H $) B r  —»  'HC00H V  .'CHaSCCsfi'sJBr"(o? ' the 'corves-* '
. p o n d in g  pseudo based
■With p o ta ss iu m  a c e ta te , po tass iu m  ben so at® and s im i la r '
weals bases no - such a c id  e l®  aw eg® o c c u rre d , m m  cn  b o i l in g ,
m&  t h i s  would- account f o r  th®  such b e t te r  y ie ld s -  o f
SH aethylpy r r o c c l in ®  o b ta in e d  b y / fs e fe its e h ib & b ia  when he
used sodium b ic a rb o n a te  ra th e r  than -sodium 'carbonat®, o r
p o ta ss iu m  h y d ro x id e  f o r  th© r in g  c lo s u re  o f  *aetonyl**& »
p ic o l ia iu m  b rom ide* -
I t  i s  appa ren t th a t  p re v io u s  w o r& e rs 'ha ve , f o r  t h e "
most p a r t ,  re g a rd © ! th e  p j r r o c o l ia #  r in g  s im p ly  "as" m
analogue o f  p y r ro l©  o r  ijn d o le  and.^h&ve based th e  r e s t l e s s  •
used sad t l i#  s t r u c tu r e  o f  th #  p ro d u c t#  o b ta in e d  on th #
p r o p e r t le e  o f  th e s e  two - compounds# , I t  mast he p o in te d  - .
o a t  t h a t  S e fc o lt i w a s /c a re fu l t© a v o id  any c a te g o r ic a l /•
s ta te m e n t a#' to  th®  p o s it io n  'o f  s u b s t itu e n ts  in  th #  ;
; /  
d e r iv a t iv e s  h# o b ta in ® d t- and w h i ls t  i t  I s  u n d o u b te d ly
t r u e  th a t  a c lo s e  r e la t io n s h ip  does e x is t  b e tw tea  th #
p r o p e r t ie s  -of t h i s  r in g  system and th o s e  o f  in d o le  and ■ ■
p y r r o le , , i t . ;  i s  unw ise  t o 'c a r r y  th e  analogy to o  f a r
w ith o u t f u r t h e r . e xp e rim e n ta l' ev idence* and la  th©  work
d e s c r ib e d  b e lo w ,■ t h i s  ' f a c to r  has-been bora© in  m ind. -
■ i l l  though  f  s o h its o h  lb  a b ih f s ■ g e n e ra l method f o r  th e  
s y n th e s is  © f p y r ro e o li& e s  i s • ve ry  u s e fu l f o r  th e  p re p a ra t io n  
o f  th e  2- a lk y l  and- 2- a r y l  d e r iv a t iv e s ,  ' i t  I s  o f  l i t t l e  
use  f o r  th e  d i r e c t  * s y n th e s is  o f  p y rro 'e o l.in  e. i t s e l f .  •
However, as 'D ie ls  and A ld e r have shown th a t  p y r r o c o l in #  ' 
‘c a rb o x y l ic  a c id s  can r e a d i ly  be d e c a rb o s y la te d f th©  
p o s s ib i l i t y ,  has b@®n examined o f.  u s in g  f  s e h its c h ib a b in 1# 
method f o r  th©  r re p  © ra tio n  o f  j^ r r o e o l l» e ~ & -e e rb o x y l le  - a c id  
ChXXV) as an in d i r e c t  s y n th e s is  o f  th e  p a re n t has©,
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a cco rd in g  to  th e . fo l lo w in g  scheme*~
^ . I . A 
v  K
V " -  -
Bp. OH g
&0*H
■
( t r m
. / \  / CH.
r  « . = c a  « a *  r i y *
H t
Bp (B ®* H cp  CaH$)
N
■
K
.;'. •;. On .mixing,  equimol ecul &r amounts o f  ethyl,, brom opyrw vat#  
and srp ioo lia#  a vigoro-us exothermic • reaction ensues v . 
aeeoaps&led toy much decomposition, b u t  1b b o ilin g  alcohol 
ih arrsac tica  proceeds smoothly and-.in; th is  way i t  has been
p o s s ib le  to -p re p a re  th e  re q u ire d  a c id yg/% «* y ie ld  a f t e r
r in g  c lo s u re  w ith  aqueous sodium b ic a rb o n a te  in  th e  u s u a l 
way.; a tte m p ts  to  is o la te  th e  • co rre sp o n d in g  e th y l, •es te r . 
were u n s u c c e s s fu l,  h y d ro ly s is  ' a p p a re n tly  ■ o c c u r r in g  as 
f a s t  as r in g  - c lo s u re - . • • ^ s ln g  b rcm o p y ru v ic  a c id , w ith  
o rp ic o X la e , o n ly  lo w  y ie ld s  o f  • p y rw c o lia e r -S -e a rb o x y lie .  
a c id  c o u ld  ba  o b ta in e d *  ;0u h e a t in g ' th e se  two re a c ta n ts  
in  e i th e r  a lc o h o l,  w a te r o r  a c e t ic  a c id  th e re  was eon~ . 
s id e ra b ie  .gas e v o lu t io n ,  and s in c e  Sob in  and Bachman .
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'(j,v  Am#r» Chm* W S * '  h 'av#-already shown •
t h a t  th #  a c t io n ~ o f  p y r id in e  ea ph 'eny lb rom epyruv te  & e id - :- 
1 $&ds - t o '""deeamp-ositton' o f  # th # ' l a t t e r  w ith  th #  re le e s e  o f  
carbon - & lo x ld $ t :- I t  I s  p reb& b l e'-'th'-et &" s im i la r -  r e a c t io n  
t ik e s  p i  so# in  t h is . . eas#*■' w ith  ■ conseqta out '- lo w  y ie ld #  o f  
th #  re q u ire d  q u a te rn a ry  b ro m i5 @* ••■ -Best' r e s u l t s  were ■•'•
© b ta in e d . by"■ c a r ry la g "  eu t  t h #' r e a c t io n ' ia ' -an’ *1 c o h o ! t# ■ ; . 
s o lu t io n  - a f- room"■ tem p era tu re *" :: ' : '■•■: ' \
A tte m p ts - to  o b ta in ' t h is  same compound from. SMaethyl-* 
p y r r o c o l in e  fey' fa s te n  w ith  p o ta ss iu m  h y d ro x id e  in  th e  ' ' 
same #sy 'th a t -  ■S’-a e th y l in<Sol e and s k a to le 'h a v e  been •■ ;' 
converted-- to- th #  co rre so o n d in g  molds {C ia m io la n  -and' S a t t l i  
B#£%f ^ i 6£8 f 1 9 2 9 }- were u n s u c c e s s fu l,  - th e  2-m e th y l** - '-  - -
p y r r o c c l la e  b e in g  r m o v e r e &. ?m ohang'ed • ' -  - -
• '• 'P y rre c o lin e ^ S -c a rb o x y lic  a c id  possesses th e ' seme at.p. 
'(240-241? r . deoomp.). as ' t h e  'm ono--eapboxylic -a c id -o b ta in  ed 
by- D ie ls  and "A lde r b y  th e  h y d r o ly s is  "end m ild  d e c a rfe o x y la tio a  
o f  ■ t r i& e th y lp y r r o e o l in e - l i  S t 'S - tr lc a rb o x y la te ', ' and' i t  has ' 
now been -shewn th a t  th e s e  a r t  id e n t ic a l* '- '- ’' th e re  i s  no 
d e p re ss io n  in  sup* o n ' a d m ix tu re ''a n d  each y ie ld s - t h e  seme 
’m e th y l' este r*, - m.pV 98-09® on - t re a tm e n t w ith ' d ia to m  e thane.
I t  w ould app ea r fro m  t h i s  r e s u l t ,  t h a t  c a rb o x y l • group £. la  ; 
th e  1** and 3 - p o s i t io n s  o f  th e .-p y r ro c o lia #  n u c le u s  a re  as
l a b i l e  as aeeto g roups s i m i l a r l y  s u b s t itu te d .
In  th e  p re p a ra t io n  o f  py r r c c o l i n ® ~ ^ea rb oxy  1 i 0 a c id  
by th #  m e th o d 'o f D ie ls  end A id e r, an a tte m p t was f i r s t  • 
mad© to  s y n th e s is ©  th©  in te rm e d ia te  py pro co l.in®  t r i c a r b o x y l i c
e s te r  (XXJCXZX) • b y  th e  .procedure  o f  D ie ls  and Meyer who 
re c o rd e d  th a t  i t  c o u ld  b e  o b ta in e d  In  m oderate y ie ld  by 
th e  a c t io n  o f  p y r id in e  on a m e th y l. a ie c fc o ile  • s o lu t io n  o f  
d im e th y l a c e ty le n e  d ie a rb c x y la te  w ith o u t c o o lin g .  However,
I t  has o n ly  bean p o s s ib le  to  is o la te -a "c o m p o u n d , aupV 
lS S - l3 9 #5 ° f b e lie v e d  to  be d im e th y l 1--m e th o xyca rb b m e th o xy  
a e th y lp y r r o c c l in e r S t  S -d ic a rb o x y l a t e in  sm a ll y ie ld  f  rom 
t h i s  r e a c t io n ,  th e  compound which th e s e  w o rke rs  s ta te d  was 
form ed-when th©  r e a c t io n '" w a s 'c a r r ie d 'o n t ra t  0e ( e f .X X r /1 1 1 ) . 
fh © .a c t io n  o f  n i t r i c  a c id  cm t h is  d e r iv a t iv e  has y ie ld e d  
a & lt r e ~ d ® r lv a t lv ® ,  m .t * 160-161® * which would, appear to  
be d im e th y l 1 - n i t r o p y r r o  c o l in e *  2* 3 - d i c a rb o x y l a te  ' &s 
o b ta in e d  by th©  ..German w orke rs  from  . th e ir  compound. Z&®.
' a l t e r n a t iv e  r o u te  to  t r im  e th y l p y r r o e o l in e - l*  2? 3 - t r l  c a rb o x y l a te  
v ia  th e  p y r i& o c o lln ©  te t r a c a r b o x y l lc  ■ e s te r  as used by D ie ls  
and A id e r was th e re fo r#  c a r r ie d  o u t ,  when th© re q u ire d  
compound was r e a d i ly  o b ta in e d .. I n ' t h i s  s y n th e s is  th e  
o r ig in a l  r e a c t io n  m ix tu re  c f  d im e th y l a c e ty le n e  d ic & rb o x y la te  
and p y r id in e  In  e th e r  was s to o d  f o r  th re e  days a t room
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temperature ra th e r than tot* m *  day .as recommended by 
f l ie$e workers^ EhtB a ay oh' la r g e r  f i e l d  o f  t h e  pyridoooliu®  
ester was obtained, non# o f t h e  l a b i l e  re d  adduet w hich  
was r e p o r t e d  t o  be fo rm ed  in  t h i s  reaction being found 
In  the ethereal mother liquor* fh#  pyrrocoltae t r i ­
carboxylic ester'thus prepared, sup.- 146*5~147*S°f showed 
a m arked d e p re s s io n  i s  aup. on admixture w ith  th e  compound 
obtained above, and on t r e a t s  o a t w i th  h o t  n it r ic  a c id  
tinder" s i a i l  ar c o n d i t i o n s  was f o r  t h #  most p a r t  r e c o v e re d  
ttnehe&ged* In  t h is -  r e s p e c t  pyrrccoli&e tr ic a rb o x y lic  
e s t e r  b e h a v e s . s ia i l  a r l y  to p y r r o l e  earboiyllq. e s te r s  
(F is c h e r  and O r th ,  S i#  Chemie des p y r r o le s ,  1934, v © l..  1 f* •**. <mpj iBtefc-waw »c- .wwwarjpw MW .,.»■-««» ««**»* >*>1 um mm*** ***■* * 9
p .1 0 6 ) .  "
■ ; S i ace  B i e ls  and A ld e r  h a v e  s u c c e s s fu lly ,  c o n v e rte d  
p y r r o c o l in e r r^ c a i? b o s y l lo ' a c id  t o . t h e  p a re n t  b a s e , t h e  above 
e x te n s io n  o f  t h e  g e n e ra l  m ethod o f  X s c h tts o h ib a b in  a f fo rd s  
& c o n v e n ie n t  s y n th e s is  o f  t h i s  l a t t e r  compound, and i t  
m ig h t  a ls o  b e  o f  u se  f o r  th e  p r e p a r a t io n  o f  3 - a lk y l  and
3 - a r y l  s u b s t i t u t e d  p y r r o c o l l n e s  by e m p loy ing  t h #  e s t e r s  
o f  o t h e r  p.-b rom o-a~ketc a c id s *  ho f u r t h e r  worlc has been 
c a r r i e d  o u t  in  t h i s  d i r e c t i o n ,  'h o w e v e r,‘ as. I t  appeared, 
more p r o f i t a b le  fo p ' m  e x te n s io n  o f  th e  g e n e ra l c h e m is try  
o f  t h e  r i n g  system  t o  c o n c e n tra te  on t h e  r e a c t io n s  o f  
th e  r e a d i l y  a v a i l a b le  2~methy 1 p y p ro © d in e . ..
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th e  ^ a e th y lp y r r o e o l ia ©  used in  t h is  .work was 
pr#p a r# d '; a c c o rd in g  to  t h *  m©th© d o f  T © ch ita e h ib  afeia ; and :i • 
'S tep  anew fro m  .e rp ie o lia ©  & s i co m m e rc ia lly  pur©  e h lo ro a c e to a e * 
b u t ' in  r a th e r  lo w e r  y ie ld  (SOI) * ’ th ® 'r e a c t io n  was a ls o ,
c a r r ie d  o u t ' os t h e  sm all seal.e . is  ..carbon te t r a c h lo r id e *
. acetone-,- a lc o h o l|  . w a te r and acet i c  a c id , ,b u t ' t h e  y ie ld s  
«rer© mot im p rove d  ( c f  * exp e rim en t& l s e c t io n ) * ; W ith 
&e©tone e n d . earbon te tn a c h lo n id a ' th e  q u a te ra a ry  compound 
s e p a ra te d  as' an s i moat ..w hite , c r y s t a l l in e  s o l id ,  feat . t h is  '' 
.p roved  to  .fee e x tre m e ly  d e liq u e s c e n t*  and no a tte m p t was 
t h e r e f o r ®  made to  • is o la te  i t *  . ftee tc m  1 &~~P 1 C P lId iu is  
c h lo rq p l s t ia  a te  and ■ eae te rw l-c r-p .ico ll.B ixm  p i  o r a t  a were 
r e a d i l y  p re p a re d  fro m  &qu eons - s o lu t i o n  $ o f  t h e  q u a te rn a r y  
c h lo r id e *  h o w e ve r,  m& t h e  fo rm e r  d e r i v a t i v e  corresponded 
t o  t h a t  p re p a re d  by T s c h its c h ib a b in  .-from ' a c e to n y l- t t -  
p i c o l ia iu a  b ro m id e , '
' ' A f t e r - r in g  c lo s u r e ;an d ' s t e s i - d i s t i l l a t i o n  th e - 
"2 - a e th y lp y r r o c o l in e  o b ta in e d  is .  s u f f i c ie n t l y  ^pure ■ f o r  r 
most pu rpo ses  i f  Used im m e d ia te ly * ; b u t I t  r a p id ly - :  ^
d e te r io r a te s ' on' exposure to  • a i r .  - A ttem pts to  p u r i t y  th e  
compound' e i th e r  by r  eery s i  a l i i  s a t io  n ■ from  aqu sous a lc o h o l
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o r  by ■; t  p e t-a t  o f  m  e th  e r  t  &I  so lu  t i e  a wi t h o h  are® &X , 
o r  a lnm iaa  were u n s u c c e s s fu l. S u b lim a tio n  was . fo b  ad 
to . b.e. th e  o n ly ' e f f e c t iv e  means o f  p u r i f i c a t io n  and i s  ,'
£c
s u p e r io r  ..to- d i s t i l l  a t lo n  ■ as 1 soh .it s c h ib s b in  has - p o in te d  
© u t. . -; fh e  .p ro d u c t th u s  o b ta in e d  i s  mu eh a mo re  s ta b le  • to  ,... 
a i r  and . . l ig h ts  • and .a sample se a le d  u n de r n it ro g e n  has 
rem ained w h ite  a f t e r  two y e a rs , ■ ,. f  h e m*p* » 59 * 5® t agrees 
w ith  t h a t  fo u n d  by Son do. and Qsawau
A ttem pts  were a lso made' to  prep a re  e th y l p y rro G O lin #
u s in g  th e  re a c t io n -  d e s c r ib e d  re c e n t ly  by K in g  .- 
Ohem^ -JSo o»« 1944, 6.6 1 894) ♦ la  t h i s ,  io d in e  was a llo w e d  ■ 
to  re a c t  w ith  . a .s o lu t io n  o f  a ke to n e  su ch . as aeetophenoae 
• in . excess o f  p y r id in e  (as  reagent:- and s o lv e n t)-  to  g iv a  good 
y ie ld s  o f  th e  re q u ire d  g e t e a l k y l p y  r id in tu rn  io d id e ?
CgH§C0CH$ ♦  I  g *  2C$U$M ( o r  excess) “ >  f  -ll *
L K-CHaCDC*Hs- \
: ■ 
U s in g  a c e to n e  in  excess o f  - o r p ic o l ia e  f a i r . y i e l d s  o f  
SKm e th y l  p y r r o  c o l i n  e w ere  o b ta in e d  a f t e r  t r e a tm e n t  o f  t h e  
c ru d e  r e a c t i o n  p ro d u e t  w i th  sodium b ic a r b o n a te  i n  th e -u s u a l 
way. ' t h e  r e a c t i o n  may be u s e f u l  in  th o s e  cases where th #  
r e q u i r e d  ha lbgeno k e to n e  i s  d i f f i c u l t  to  p r e p a r e ,  b u t  i t s
. p o t e n t ia l i t ie s  i n  t h i s .d i r e c t io n  wer© n o t in v e s t ig a te d *  •••••
Al though S c h o lia  re p o r te d  th a t  s ta b le  s a l t s  o f  
p y rre o o  1 i n © conXd no t be .pr© p a r# d f B i #1 s ; an& Al d©r i s o l  a t ed 
a p i  o r  a t# , f r o m  an a lc o h o l ic  s o lu t io n .  A ttem pts  wore ,: 
th e r e fo r #  made to- p re p a re ' s a l t s  o f  S-» e th y l py r ro  c o l in #  and 
a somewhat u n s ta b le  S4££J&.t was. o b ta in © !, as g reen ish -* 
y e l lo w  n e e d le s , .isup* 11.1-112°' (Aeoomp.) * on tre a tm e n t o f ; ,  
an ;: e th © re a l s o lu t io n  o f  th #  bass w ith  a s o lu t io n  o f  p i c r i c  , 
a c id  in  ethyt- a c e ta te *  On p sss in g  a s tre a m ; o f  .hydrogen 
c h lo r id e  th ro u g h  an e th e re a l s o lu t io n  o f  ..the base th e  
■suspected h y d rq c h lo r id e . wag o b ta in e d  as a v e ry  'd e liq u e s c e n t 
u n s ta b le  w h its  s o l id  w h ich , in  a se a le d  tu b e , tu rn s  p a l#  ■ 
b ln ©' 'a t 68° and f i n a l l y  m e lts  to  a re d  l i q u id  a t 102 -1 0 #  • 
^b© rqmld©f• p re p ared i n  th e  same .'way became brown
on . exposure  to- a i r  and c o u ld  n o t 'be p u r i f ie d ;  . i t  was ..not 
d e liq u e s c e n t*  ' ^ trc h X o ra ^ e ^ n e td le S i m*p. 
though more, s ta b le  th m  th®  h y d rc h t ltd e s -  decomposes o n ..... 
•s ta n d in g , th e  odour* o f  2-m e tb y lp y r ro c o l in  e becom ing 
apparent9 b u t  th e  S h lo o o p Ia t^ s t© ,  which does n o t m e lt  , 
a t 380® appears to  be q u ite  s ta b le *  ■ V '  .
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fh©  -mcBC-aeeto d e r iv a t iv e  o f  SHaiethylpyp ro c e li n e*
sup* 83%  has been p repa red  in  "good y ie ld  by th e  method o f  
f s c h i is c h ib a b in ,  a lth o u g h  i t  has been found  co n v e n ie n t on 
th e  la r g e r  sea l®  to  u s e  more a c e t ic  a n h yd rid e  f o r  th©  
re a c t io n *  • I t  i s  r e a d i ly  .h y d ro ly s e d  by h o t d i l u t e  h y d ro -  
c h lo r ic  a c id ,-  a q u a n t i t a t iv e  y ie ld  o f . 2 -m e th y lp y r ro c e lls ®  
b e in g  .''o b ta in e d  . a f t e r  h a s t in g  a t. 100°. f o r  2*5 m in u te s . . 
fh a t  th is .. a o e to -d e r iv & t lv e  dom  n o t r e a c t . w ith  pheayl«* 
h y d ra s in e  u n d e r th #  u su a l c o n d it io n s  has been c o n firm e d , 
b u t it . ' 'h a s  been p o s s ib l # by v s in g . Beady *& rea gen t 
{3 j  9 1051 s 757) ■ to  o b ta in  r e a d i ly  a t room te m p e ra tu re  a 
gs 4 - d ia l t r e e h e n y lhydray,one* m . r 25 2s* (deebm r. ) . .
■The la c lc  ;£ f  r e a c t i v i t y  w ith  p h e n y lh y d ra c in e  and o th e r  ' 
k e to a tc  re a g e n ts  o f  th e  m ono-acetc d e r iv a t iv e s  o f  p y r r o c o l ia e  
., an d g-*ai e th y l idy r r c  co l i n e  had le d  T 's c h its e h ib s b in  ■ to  assume 
th a t  th e  3 -p e 's it ic n  was- o ccu p ie d  in  th e se  compounds,, b u t 
i t  i s  in t e r e s t in g  to  n o te  th a t  S c h o lt f  found  th e  m ono-aceto 
d e r iv a t iv e  o f  7 -m e th y lp y r rc c o lin ©  r e a d i ly  form ed a p h e n y l-  
hyd r& scne a t .  room te m p e ra tu re .
v t h * t  th .© ' * e * to  group in th® t h y l  d e r i v a t i v e  I s  l a  
t h e  &~me»btred n a g  sppe&rs ve ry  p ro b a b le  s in c e  o a -o x id a t io n  
w ith ';'p e r fcyd ro l e - p i a o l i a i o  t o ld  H~oxi&e i s  fo rm ed ■{$£• "•
D i e l s - an& M e y e n  S J b '  1D9),
I? #% • a
f ir 
s j%  :
■= However- ' th e  im port& & e* ' o f  e s ta b l i s h in g  th e  p o s i t io n  o f  .
■ th e -a c e tc  group i i i  t h i s  compound. beyond >11 '; reasonab l m 
doubt* ' b ©case -: &;op a ren t d u r in g . th e  course  c f  t h i s  m rX  
{ v id e  JLaf r i ) , ind i t ; bad been top  :Wfa V w- t  th  i  s mi gli t  De - 
' e f f e c te d  by • th e  a c t io n : o f ' c h lo ro -  ' o r  'b rc m c a c t ty l  ace ton#  "'. 
ob u rp i  c o l i c #  - fo l lo w e d ■ by - 'r in g  c lo s u re  c f  t i e  r e s u l t i n g  
cp at era ary b a l i d a - : (LXY) ■ with . sodium b ic a r b o n a te . -
y H $
a
vHCOCHa ._' ^ ^ ™ ~ ~ C 0 G E *
(L XV) - ! ;
■ ; KrShxike 1935* 63f 117?) feas recorded thatacBMnw h»>v f ?
dlbeaxoyfm ethcpyrid i& lt im  «acl-fc c t a f a e  and s i m i l a r  compounds 
a r t  s ta b le  in  t o t  presence o f  potassium carbon at®*. but 
Krohnlse and f im m l t r  t ib icU  9 1 9 3 6 , 6 9 * 6 1 4 ) s t a t e d  l a t e r
th a t■ th©  -analogous ,bea*oyl aeeiyljaethopypidiaitua f . enbl-* 
b « t a£n t . {I# 1 ? I ) r© a d ily  cieeonrr-os©0 1 a ■ t h © pr©s.enca' o f ■ soditim  
hydroxide "w ith  th e  lo s s  o f  .the.-aoeto- group. - <c£. In troduction  
to th is  section , ;’ p.47^48)•
;. ^ K do - c . c .H f
| ||.^ - II • - , I :
r  , iiX^o-OOCHa f f
• ’ '«.S^
t ixn)
Using t h e  w#ale base sodium b l  carbon &te th e re fo r©  i f  was 
exp.eet.ed t h a t -' in  • t h i s  p a s s  some'o f  t h e  r e q u i r e d  aa©to~. 
py r ro co l tn ® .  w ould b e  o b t a i n e d  from  th® onol b e t aCaa 00rre s -  
•poa&ing t O ' ( t I V ,) # With ch io ip o ac e ty l f tc e to ae -o n ly  s n a i l  
q u a n t i t i e s  o f  S -m e th y lp y rro e o lln e . c c u l a b © . ' i s o l a t e d  howey#ic| 
and; in v e s t ig a t io n  has shown th a t  a lthough  th e  re q u ire d  '
(tXV| X « 01} i s  f i r s t  formed { a lb e i t  
In  low  y ie ld ), on warming in  th e . p re se n ce -of sodium -b ica rb o n  a t 
an aceto^grcup is  lo s t, ; With sodium acetate or saga ©sins .• 
o x id e  .th e re  was no s p p a re n t.- 'r in g -c lo s u re  even on. .p-rolonged 
h e a tin g *  'w h i le  p ip e r id in e  y i  e lded  & -n *© th y lp y rro c o lin »  ' 
even at ro o te m p e ra ttire , • While there is  p ra c tic a lly  no 
r e a c t io n  to ©t wem  o-pi col i & e  ^r  1 c h lo ro  ace ty l  &o ©tons- a t room 
temperature* considerable dec'*** c o itio n  occurs, on heating, 
■but: t h i s  has beer m in im i sad by d ilu tio n  w ith  m ethyl- 'e th y l
O f* f* %J v * v*g. a-a 5
n  • I  .;. • . *  € H » C 0 0 * a '
*£-~GH . .x  -
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k « t0 8 *  .and ia  t h i s  way. th e . re q u ire d  .qu.atera&ry. .e h io rid ®
:l ia s ' b i m i : ctet a iue&  as && in-s-olufol 0 - p a r t i  a l l y  c r y s ta l lX u $
.' v e ry  d e l i t e s c e n t  gum* Xhls- c o n id  n o t be c h a ra c te r is e d  - 
&s-a p u re  e h l o r o p l b u t  i t  has been p o s s ib le , to  
i s o la t e  a m.V* 14B-143*5%  which ,g&ve a aartt®d
d e p re ss io n ' in  sup . on- a d m ix tu re  w ith  m ® t*> u y l-o rp ic o ll& iu m ' 
p le r a ie i  s a t i& le h  m n l t i  appear to  be. th e  r e t i r e d  
f t l  ac etffIm e th  o -  o r p 1 co l 1 n inir*. P1 e Eft t f t . ' ©0 r  r  «s'p© a d in g  to  {h f f i t ) *
:. A fe w  a tte m p ts  'w ere a ls o  made to  p re p a re  e th y l—
' t> y rro o o lia e r-3 -e & !? b o x y lic  a c id  i n  m  analogous way fro m  
' * th y l~ < r-c h io ro a ® e to m ® ta te  and c rp ic o lia ® *  b u t h e re  a lso  
o n ly  8 ~ m e th y lp y rro c c lia ®  c o u ld  be is o la te d * ' I t . bad beea- 
: h o p e d 'th a t  t h is  compound tfo u ld  a f fo r d  m  i n d i r e c t  - s y n th e s is  
0 i  th e  .5 -ace to  compound by ** Cl e l sen con de nsa tion ' on "th e  -. 
c o rre s p o n d in g  e th y l e s te r ' as has h%m u s e d 'fo r  esample ia  . 
th ® .p re p a ra t io n  o f  •p ~ a c e to p y r id in e  (S u rru s  and'pow®11# .
' * 1945* 62^ 1168)* ',
fh®  s t r u c tu r e  o f  th© m cne-aeeto. compound' was f i n a l l y  
e s ta b lis h e d  a s ’ 3 ~ a e e to ~ 8 -a e th y lp y rro c o ll& ®  by re d u c t io n  
to  'th e  c o rre s p o n d in g  3 - e th y l d e r iv a t iv e ,  and com parison 
o f  t h i s  w ith  fr-srethy 1—3 - e th y lp v r roco  i i a s t .ChX¥XI) p re p a re d  
by d i r e c t  s y n th e s is ? -  •• '
. f h ig  l a t t e r  compound was r e a d i l y  p re p a re d  i n ' good 
y ie ld  by th®  g e n e ra l m ethod o f  fs e h lts e h ib & b in  f ro a  3~fcrofae~
2—p e n t anon e and a—p i  co l in e *  c n l y a v e ry  sm a ll y ie ld ,  o f  th e  
re q u ire d  p y r r b c c l ln a  (1$ ) b e in g  o b ta in e d ' when th e  c o r  re s ­
po n d in g  - e h lo c o te to s ®  was used . , ,^h© In te rm e d ia te  q u a te rn a ry  
h a lid e s  - ( tX V U T ; X •  .01 o r  B r) were n o t is o la te d ,  in  th e se  
re a c tio n s * , b u t th e y  were c h a ra c te r is e d  by co n ve rs io n  to  
th e  same q j a l o r i . J L l t f e i t t n „ .  P2-5® (deoc-mp*).
S i n e s  0 c h i e i  and f s u & a ,h a v e  p r e p a r e d  2,3-*dimeth y1~  
•p y r r o c o l tn  e In ' m  a n a lo g o u s  . way, u s i n g  3-bromobu.tanone*  
i t  would app ear  t h a t  T se h l  t s e h i b a b l n  f s  method i s  g e n e r a l l y  
a p p l l e a b l  * t o  t h e  s y n t h e s i s  o f  ' 2 ; 3 - d ia lb y lp y r r o c o l ln © ® # -  
From, t h e  r e s u l t ®  o b t a i n e d  w i th  e h lo r o p e h ta n o n e *  however*  
i t  - would seem a d v i s a b l e  t o  u s e  bromo X©tones i s  - t h i s  . t y p e  
o f  re a c t io n *  .
• S -M e th y i-S -e th y ip y r ro e o lis e  i s  a h ig h -fe o i 1 i s g : y e llo w  
o i l  w ith - m  o d o u r s im ila r ,  to  th a t  o f  S ^ m e tfc y lp y rro c o lla e . 
i t  e x h ib i t s  i s  s o lu t io n  a b lu i s h - v ie la t  f lu o re s c e n c e *
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and i s  & v m ' mere tm s ts b l e i s . 'a i r  aad l i g h t  th a n  th e  
& *a e th y l1 analogue* '" I s  - common . w ith ' o th e r  fcaowiT s im p le  . 
py r r o c o l i s ##• i t  a p e s i t lv #  re a c t  io n  ".in'- th®  p ln s r
g l i s t e r  t e s t '  '(e h e rry - re d )  ta d  on ■ fu s io n  w ith  o x a l ic  a c id -  
' a g reen  w a te r^ s o lu b t,©.m e lt  is .  p roduced*'": W ith  p i c r i c  ■
. a e i& & ■ souew iiat n a s ta b i € %£&£*£&  ;-m-p *. 124° : ■ ( $#ec&p>} was 
foamed s im i la r  to ' t h a t  ’o f  ^ m e th ^ lp y r r o e o l ln e , '  b u t th #
.ai.p*- 17 4C { ito o m p .)  -was c p it©  s ta b le .  - 
A ttem pts  t o  p re p a re  a h y d ro c h lo r id e  le d  to  a v e ry  '". v:''' 
d e liq u e s c e n t "tir s ta b le '- s o l id  whieh' was• s e t fu rthe r-.-: 
la v e s l ig a t e d * . • '■ 1
f o r '  th e  con v e rs io n ' o f  3*“&ceto—^ -a ie th y lp y  r r o c b l ls #  to- 
th #  6-*e th y l 'd e r iv a t iv e ' t h e  Clemmeasea method o f  re m is in g  
• -ca rbony l, to  /m e th y l en©''groupsV'-'-with h y d ro c h lo r ic  • a c id  and ■ 
amalgamated’ s in s ,  was ©aaasined.'- :~ S ince  :-'th# aeetc group ' : 
i s  so r e a d i ly  removed by a c id  h y d ro ly s is ,-  i t  was c le a r  
■that th #  norm al' 'p ro ce d u re  used f o r  ' th is -  n e & u e iip il would 
b# in a p p l ic a b le ,  m d  th e  - p o s s ib i l i t y  o f  employ lag. "d ry  
•. s i echo 1 s a tu ra te d  w ith -d ry  hydrogen ' c h lo r id e  ••;'*&# th e re fo re  
■ In v e s t ig a te d .  ' ' Adams, 0a in ' and. B %K#r •.' •( J ♦ ■ Am # r , - ‘Oh m  •:.._$oo«* 
m o , : 6a , ■ 22011 fo u n d  th a t  'a lth o u g h  th e  v e le r o y l  g roup  ■•' 
in  £f6-“ 'd ihyd ro3 tyva le rcpheno6e was removed whoa re d u c t io n  '• 
■:"wm a tte m p te d  In ' th e  p resence  o f  c o n c e n tra te d  h y d ro c h lo r ic
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■ &ci&, t h e  h a te  .group was reduced n o r m a l ly  when & m i x t u r e  
c f . e i u a l  v o lu m e s  o f  1SS h y d r o c h l o r i c  . a c i d  vsa& a l c o h o l . w e r e  
'used* S c h n e i d e r  and Spielm&n • B i o l *  Cheaw* ,1§4B? . 142** HW» JWMl .*» «^>a-^hv«■*»■•»» r MWIPSW*-
345} a lso  have found- 9 9 *&% a lc o h o l s a tu ra te d  w ith  hydrogen 
c h lo r id e  to .  be e f fe c t iv e *  /  U s ing  99* 95$' a lc o h o l s a tu ra te d  
w ith  hydrogen c h lo r id e  i t  has bees found  th a t  $*~&cet©~;
s th y lp y  r  ro.coX i  a e i s  con v e r t  ad a lm ost e x c lu s iv e ly  to
1
^ & e t h y l p y r r o c o l i i i e f a sm a l l  < p a s t i t y  ,.©£. & v e r y  u n s t a b l e  
o i l  (b*iu  . 7 0 ^ / 1 2  ? u i j  which was n o t  e x a m in e d . a l s o  . b e i n g  
form ed .  '. ; A- c o n t r o l  .exper im en t  ' w i t h o u t  th©.'amalgamated s i n e
showed }.th-at a l c o h o l y o i s  was r e s p o n s i b l e  f o r  t h i s  r e s u l t * . ' 
a 92^ . .convers ion-  to  2~m@t hy1pyrro.eo 1 i  » e b s i n g  o b t a i n e d  
a f t e r  h e a t i n g  r a d a r  r e f l u x  f o r  1 5  . h o u r s .
,.' / JS oho ltx has'',.fd raadj, . shown th e  p y r r o c c l in e .a n c l m m  to
bo un& f f  ee tad  ,.by s in e  end ec e t ic  a c id , im& g la c ia l  a c e t io  ' 
a o l d  was . . th e re fo re  .employed . ,-e.s. th #  medium f o r '  th e  .
€1 smmersea . re d u c t io n ,  p a ss in g  a s lo w  stream  o f  'hydro.gca "...;-... 
c h lo r id e  ,-ihrough . th e  re a c t io n  m ix tu re *- . : p ro d u c t .
o b ta in e d ,. a y e l lo w ,  u n s t& b l e, f lu o re s c e n t  - o i l *  ■ d i s t i l l e d ... „, 
o v e r , a . w td# ..range even on c a re fu l f  r a n t io n a t io n  . and .'.w,ss &a 
o b v io u s  .m ix tu r e . . ..It w a s / f in a l ly  ceperrfceu in to . ' tWQ,;:maia 
p ro d u c ts  by f r a c t io n a l  c r y s t a l l i s a t i o n  ..of th@ crude :-;■
; p io r& te ,- , ; sa&-' th e  id e n t i t y -  o f  cue o f . the se  as'. 2-methyl~3*-'-.’. ,
e th y lp y  r r o  c o l i s  © was e s ta b lis h e d  .th rou gh  i t s -  ch l© r© p l e t ia a ie  •
and su sp ec te d  p ie r  ate* f  h e : o th e r . p ro d u c t would, appear
to  b • .  e th y l j^g* eth y lp F rm g O .l,. is t  •{&&!I )  * fro m  ■
th e  a n a ly s is  o f • th e  p i  o r  at® and sm eeeesfu l p re p a ra t io n  „ 
o f  a u h e n y lu re th a n e *  .3up*- 149 - 149 * 5* * '  A v e ry  sm all- , .  
q u a n t i ty  o f .  4 s i  o r  a te  wht oh on, -adm ixture - d id  n o t . depress - \ ,-. 
.the su p . o f , 8~ m e tfcy lp y .rr© c© li» e ..p icp a t#  (fro m  fa tte n © ) 
was also, is o la te d  from  th e  e rode  m ix tu re *
, ;/ Ah..a ttem pt .to  p re p a re  '2 -m e th y l- ‘.3-*a-*th y d r© x y e th y lp y r ro c o lin e  
to .  cheek th e  i d e n t i t y  . o f . th e  o th e r  p ro  duet o b ta in e d  i n  .the.. 
>bov® re d u c t io n  was.made,, using- th e  M e e rw .e in -F o n d o rf-V a rle y  
m ethod © f ..re d u c tio n  on th e  aceto-compound { o f ,  O r^ a iiie  
R e a c tio n #«• 1944* , v o l .  XX* p . 1 7 6 ). However* . m m  on u s in g  
a 'la rg e ,  excess o f  a lum inium  le o p ro p o x ld e  o n ly  a .22*&% 
c o n v e rs io n  to o k  p i  a&e* ...as measured by th® .q u a n t i ty  . o f  . 
ace tone  fo rm ed* and th e  r e q u i r e d .compound c o u ld  n o t b e  
is o la te d  from  .th e  crude  re a c t io n  p roduct*. I t  i s  . in t e r e s t in g  
to  no t©  in  t h i s  co n n e c tio n  th a t  .^©dward*-,.W ea&ler-. and.: ,-■ 
B ru tsc& y  . (*L»- -  Am e r * Ch ®m  ^go®. , ..1945* '67* 1425} have r e c e n t ly  ■
• shown th a t  f a i l u r e  to  o b ta in  g o o d - re s u lts  - w ith  -.compounds „, 
c o n ta in in g  b a s ic  n it ro g e n  atoms in ,  t h i s  method o f  ..re d u c tio n  
i s  p ro b a b ly  .due to  th e  fo rm a tio n  ■ o f  complexes .w ith  th e  
c a ta ly s t ,  © f th e  ty p e  f?3$* fiR*... w h ich  may. remove i t  from
th®  sph e re  o f  a c t io n ,  4s^ \ K- - ' / r J  <r*\
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is .p ro v a b le  i n . v ie w 'd f th e  smspsotat fo rm a tio n  
o f 2-saethyl**S-&-fch y d P o x y e th y Ip y r ro c o lia e  in  th©  modified-''"-' •
C lmmmM'm re d a c tio n 'd e s c rib e d  above* - th a t treatm ent o f  ' 
t h e -c ra te  r e a c t io n p r o d u c t ' w ith '. acetic - a a b fd r its  t o ’-convert 
th © 'hydroxy-body to  i t s  aceta te*' would hair©' p m ve& a more 
c&» v ©a i ® a t 'm©tfeod o f sep&r&tlon since th e re  was co n s iderab le  
decom position darin g  th #  i n i t i a l  ire a tm e a t w ith p ic r ic  ac id , 
f h l i  was; not attem pted, however* as fa r th e r  con firm ation  
o f-th © ' s tru c tu re  o f th® a e e io . d e r iv a t iv e  'was ..obtained by •'"•• 
.eo ap le te  re d a c tio n  both o f . th is  - compound and o f th e  3~®thyi 
d eriir& tiv ®  to- S -m ethy l-S -'e th y loc t ahydropyrroeolin® . '■-
•• O e h ia i. and X o b s y a s h i• have reco rde d  th a t  th #  re d a c t io n  ■ 
o f  ■ 3~ac@fo^SHs e th y l p y r r c c o l in © in  a® © tie a c id  s o lu t io n  a t 
room .tem p© ra ta re  - and p re s s u re  u s in g  p la t in u m  o x id e  as • 
.c a ta ly s t ,  ■ g iv e s  r i s e  to  a m it t© re  o f  $ ^ e th y l~ 3 ^ © th y i- - - ' ‘ 
and -S-a’e th y  1~3~<r*hy drox y e th y ic c  ta h y d ro p y r ro e o ii n © which 
can r e a d i ly  be--.separated by f r a c t io n a l  d i s t i l l a t i o n *  ■' ■ 
and t h e i r  method f o r  th  e ' p r  cp a r a t io n  o-f th e  fo rm e r compound 
w as '-'the re fo r®  em ployed,"' •' th'© mala p ro d u c t o f  th e  re a c t io n *  
however*.-was' to n  ad to  be a lo w -m e lt in g -  s o l id .  (74® } • C* *B * sOH 
which l& "b e lie v e d , to  be 3~ aeeto-* J5~m ethyl ~5 * G j7 t8~t*et re r  5 
h y drop y r  ro eo3^ 1 a © V*XX)♦ ■ fh® presence ' o f  m  aeete group - 
la  t h i s  compound was-shown by th©  p re p  © ra tio n ' -o f a ■
2 :dr r g p h f pyifeydy»tBon,et - m.p*- U0^210§ r  and a b fnsylld f^ t ,  
m«p« 1.2&-12 7 °» a id  f a l l u r e  to  r e a c t ' w ith  phenyl 
isocyanate* bile© 3 -&eeto~2~methyipy rro c o lia © this, compound 
did not form a phenylfcydraaon© under: the usual renditions* .
I t '  gav© ' a re d  'c o lo r a t io n  in  th e  p i n s p l i n t e r  t o s t  b u t  •••/• 
a .c o lo u r le s s  m e lt on fu s io n  w ith  o x a l ic  a c id *  3 -A e e to - 
&~me th y lpy r  ro go 1 i  b e i t s e l f  g ives- m  em erald greea m e l t :v-: 
la  t h i s  l a t t e r  t e s t  and a re d  c o lo ra t io n  w ith  a p in e -  V j 
s p l in te r *  and i t  i s  on t h i s  ev idence  th a t- th e  6~m s a b e re d rin g - is  
assumed to  have been reduced* s in c e  th e  p i  a © - s p l in te r  ''te s t ''' ' '1 • 
i $ e h a ra c t® r i©tie e f  t h •  pyroo.l.e r in g  whi 1 © th e  ox& X ie  acid- - - 
m e lt  - te s t  i s  c h a ra c te r !  s t i e  o f  la  de l e* t h i s  r e s u l t  i s  
h o t  s u rp r is in g -  m  P :- p y r id in e  i s  l e s s  r e s is ta n t  to  : ' 
c a t a ly t i c  h y d ro g e n a tio n  than p y r ro le . -  •'" ” • ;•• :
■".ih@ a p p a re n t  r e d a c t io n  o f  th ©  6-m©mbere& r i n g  o f  ' th e  
p y r ro c c l in ©  an e l cue by th e  a c t. ion  o f  ' sodium on m  a l c o h o l i c  
s o l u t i o n  o f  t h e  p a re n t  base Mm,  a ls o  a c te d  by  -S chotts*
Ih e  d i hyd ro  compound which he o b ta in e d  was:, p. rob  a b ly  % ••• P 
d ih y d rc p y .r ro c o l. ia e  .and n o t aHtnat a d le n y lp y 'r ro l e* Os th e  - 
o th e r  hand* how ever* i t  w i l l  be r e c a l l  ©d t h a t  D ie ls  and 
M ayer o b ta in e d  ev ide nce  th a t  i n  th e  re d u c t io n  o f  1 -m e th oxy- 
c a rb o x y m e th y lp y rro c o lln .e -S : 3 -& ic a rb o x y I i®  a c id  end I t s  
t r im  e th y l e s te r  w ith  p i  a tlnum  o x id e  as c a t a ly s t /  th e  fr* 
membered r in g  was reduced*
. B e s id e s  th #  ' te t r a fc y d io ^ e r iy a t iv e ,  sup . ? 4 * » sm a ll ■ 
q u & a t i t ie s ;:c f , two o th e r  p ro d u c ts  were is o la te d  f rom  th e  
c a t a ly t i c  re d u c t io n  o f  th®  3-*a© ©to compound d e s c r ib e d  
above* which -a r t b e lie v e d  to  be  e th y l-*3 - e th y l-  and ..
8 -m e th y l-3 -  erhydno x y e th y lc  o t  ahy dnopyrro  c o l ic  e as -obt a ia  ®d 
b y -;th e  ^apanesa w o rke rs . ■ W hile  th e  l a t t e r  compound wm  
c h a ra c te r is e d  by con ve rs ion , to  a r e a d i ly  p u r i f i e d  p h e n y l-  
.u re th an e * - a .p .  IS ? 0 * th e  fo rm e r on tre a tm e n t w ith  m e th y l 
io d id e  gave r i s a  i e 'a  ra th e r  d e liq u e s c e n t . .s o lid  from  which 
t t^ w a s -p o s s ib le  to  o b ta in  o n ly  v t r y  sm all amounts o f  two s o lid s *  
a .p . ., 218-2 '$)° an d 'su p . 190-198® , which c o u ld  n o t be  c o m p le te ly  
p u r i f i e d .  . -.
,y. ■ :1a. v ie w  o f - 'th e  in  comp le t©  re d u c t io n  o b ta in e d  i n  . th e  
hyd rog  e-B a t io n  ■ de s c r ib e d  above., i t  I s  p ro b a b le  th a t  th e  
d &p aaes# • w o rke rs  added th e  c a ta ly s t  p o r t io n  w ise  to  t h e i r  
r e a c t io n  m ix tu re ,  v f h i s  m o d if ic a t io n  mm n o t a ttem p te d* 
how ever, :>a s 'th e - r e q u ire d  o e ta h y d ro p y rre e o llm e  {a} .was 
o b ta in e d - in  good y ie ld  by - re d u c t io n  a t h ig h ' te m p e ra tu re  
a n d -p re s s u re  u s in g  Haney n ic k e l .as c a ta ly s t ,  a p ro ce d u re .
.which M r. ' S* f * Boerosrs, w o rk in g  in  th e  same la b o r a to r y ,  
hag fo u n d  u s e fu l f o r  th #  p re p a ra t io n  o f  2~ eyc l© hexy l~
3 -  e th y lo c t  a h y d ro p y c ro e o lin ©  - from  3 - ae'eto-8-ipfc'©ayipy r r o c o l ln  ©«
(m
: ?•: - , I» : merited c o n t r a s t ' to  .■■the - S -teeho .: com pound,■ 2~m e th y l- -
3 - t t b y lp y r r o c o l in «’•- was-' r e a d i ly  rtd u e # d  i n ;• a c © tie  .a c id  - \
s o lu t io n  to  :th e - oc tshyd .ro -'compound (b )' u s in g  p la t in u m  '■ 
o x id e  as :.c & te ly © t, a r e s u l t  which' may b e -. exp la in ed - by  ' • 
th©  known ■.tendency "-of -acet© g roups  t o 'p c i  sen p la t in u m  v ; . - 
cata lyst© .of.::the---.type-.us#d*; ' :
,.?;v -  W h ile  th e  -hy drqbjromid'es* "hyd. r i ^ d l& # s ■ and' c f r e h ^ ^ a t t f . - -
p re p a re d  fro m  -bo th  • specimens o f  th e  base (a) and {b} 
possessed; the"^s8Eae:'ia*p-*s-'which  ^w e re 'n o t d e p re s s e d 'c m v 
e& m lx tu r ©, ! ' tb  e••'m.fit h l o | i d ts  - w e r e q u ite  d i f f e r e n t  s in c e  
t h a t  from  has© (a ) had m*p. 19?~ l§80 w h ile  th a t;, fro m  bas# 
•{b );h a d : » .p ..”  229-229*6°* and th e 'm .p .  ©f, m ix tu re s - ; la y  
between th e s e  two v a lu e s . Ox erne and lam age ( 3 .V" IMS,"' r 
296 9} - h m  e . r  eco rd  ed-a ©imi 1 ar. p h snomeaen wl th  th  e p i  o r  a t  *  
o f  e c t tk y d ro p y r ro e o X lu ©♦ fh e 'p ro d u c t  o b ta in e d  a n ..th #
re d a c t io n  c f ; I r k  c tc ^ o t& h y & ro p y r ro  c o l ln #  by th e  0 1 #®meases’ 
method y ie ld e d  on tre a tm e n t w ith  one e q u iv a le n t o f  p i c r i c  • 
a c id  a p ie r  a t#  m .p* 1 6 4 - 1 6 6 ° from  which two fo rm s one , 
t t* p « . 135° * and .th e  o th e r ,  tjuo . 226®, wore i s o l  ste-d by 
f r a c t io n a l  r  © c r y s ta l l is a t io n .  • " ffces# w orkers f u r t h e r  
fou nd  th a t  on - s ta n d in g  th #  o r ig in a l  p ro d u c t f o r  'some days 
one .form- o f  th e  base was.p r e f e r e n t ia l l y  deeompos@d,, •■ and 
a f t e r  r e d i s t i l l a t i o n  y ie ld e d  ..-the p le ra te , '-m * p . ■ 2 2 6 ° V ' : ? ; : -
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Mq ■ a t te m p t. was made to  in v e s t ig a te  - th is ,  phenomenon w ith  
respect- t(%■ ^ m a th y l-S -e th y io e ts h y & ro p y r ro o o lin e ,  ..hu t i t  
would appear- th a t ;  more. thsa -one- fo rm  i s  f  re s e a t 4»': the . ■ 
oompotands o b ta in e d *- ■ -, Sine© th e  e th e r  ■ d e r iv a t iv e s  p re p a re d  
appa ren tly :- id e n t ic a l :  i t . is ;p r*o b a b ! e th a t  one form . o f. th e  
base i s  tin s ta b le  - as found  .by - 01 mo., 'and Ham age f o r - © c i  &■*■.-■ 
h yd ro p y rre c©  1 i  a e* and., th a t  ^decom position- o f  t h i s  form , ©oeurs 
d u r in g  t h e p r e p a r a t io n  o f  th e s e - d e r iv a t iv e s v.-;
-::■ •<. She p ro d u c ts  o b ta in e d  in  th e  -.above- r e d u c t io n s , a r e . 
su m m a rise d ;in  th e  fo llo w in g . d iag ram ?- a -, 4 .'•
OCH
B ill
y**rnm~miljQ QJf
(Lxrx).
1 -•?• 3 - ^ 1 atoppg-m et h y ip y  r r ^ c o l io  e.«
- '- fh ts  compound' was p re p a re d  b y ..th e  -ac tio n  o f  'a c e t ic  
a n h yd rid e  on'.' th e  '3-aeeto ' d e r iv a t iv e  in. a -sealed- -tub© a t 4 
h ig h ' te m p e ra tu re  'a c c o rd in g  to ’ th e  method o f  f  s o h its c h ib a b in
on& 'St«p&no«r. 'B e t t e r  y ie ld s  (48* compel*ad s r ith  SIS)
war# o b ta in  ©a, however, by u s in g .'a  m ix tu re  o f  a c e t ic  . 
a n h yd rid e  and’ a c e t ic  a c id , r a th e r  th a n - 'a c e tic  a n h yd rid e  
a lo n e . ' M o d if ic a t io n s  were a lso  mad# ia  th e  is o l  a t Io n  o f ; • . 
th e  compound, th©  p ro d u c t b e in g  e x tra c te d  .b y . a c o m p a ra tiv e ly  
small... vo lum e o f  h o t p e t r o l  r a th e r  th a n  by s. la r g e  volum e .
O f .- .b o ilin g  w a te r. Smell s e a l#  C2 g . ) '  a tte m p ts  to  p re p a re  
th e  d i  ao etopy r  ro 'co l ia  © b y  th e  a c t io n  o f  a c e ty l c h lo r id e  
o n , th a  mono— ao©to . compound ■ in  th #  p resence  o f  a lum in ium  
c h lo r id e  a c c o rd in g  'to  th e  p ro ce d u re  o f O c h ia i were n o t 
p ro m is in g '' s in e #  o n ly  unchanged s t a r t in g  m a te r ia l c o u ld  be 
is o la te d  fro m ’ th e  r e s u l t in g  dark'gum .. .
\ f h e  s t r u c tu r e  'o f  ' 1 :3 —d la c e to -J S -m e tiiy lp y rro c c lin ©  was 
e s ta b lis h e d ' w ith  some c er t 1 In  t y  • b y  o x i  d at io n  w ith  p © rh y d ro lf 
e rp i c o l l a i c  '& c id ; M -oxld© ' was o b ta in e d , ' in d ic a t in g  " th a t  ' " 
b o th  acs to  g roups  are  Pin t h e 'p y r r o l  © r in g ,  'and hence occupy 
th©  1 and 3 p o s i t io n s .  ■ fh 'e  ccmpotmd i s  somewhat more 
r e s is ta n t  to  h y d ro ly s is  than  th e  mono-ae ©to d e r iv a t iv e , . ,  
f o r  on h e a t in g  f o r  2*5 m inut.es .at 100® In  a c id  s o lu t io n  
40S was re co v e re d  unchanged, to g e th e r  w ith  an’ a p p ro x im a te ly ' 
21$. c o n v e rs io n  to  2~methyl.py r  r©ee 1 i  a ©. .■ I n  a d d it io n ,  ’ e 
lo w -m e lt in g  r a th e r  tanst-abl© s o l id  was o b ta in e d  w h ic h 'c o u ld  
n o t be pu r i f l e d ,  even by d i s t i l l a t i o n ,  and •which- i s  b e lie v e d
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to  b # 1 & rg© ly .l.~ ao © thy lp  ; ■ ,,
. On t r e a t in g  :a t i m  a lc o h o l ic  s o lu t io n  .o f th e  d ia e e to  , 
compound w ith, tw o '..e q u iva le n ts  -e f  B rad y .*& .reagen t*. a ;.
%i ^ r 'd in ltro c h e n y lh y d ra z c n ®  was o b ta in e d * - , - Sine® th e  &~ac#toItrrl-'ffr Mil mi imiiji <0.1 iBjiii JOT W1T rr •~TB^'—r -—’—  -i~r.«iaPr«HH»—>
compound also,- te rm s  a .d in itro p h e n y lh y d ra z o n ®  .& i~ d e r iv a t iv ®
m ig h t hair® h e m  expected In  t h i s  case, b u t  i t  i s  p ro b a b le .
th a t  t h is  i s  p reven ted  by th e  i  n so I  n M l  i t  ycfifce m ono *-d erivative
f i r s t  fo rm ed .
’H jU tra t le n . *
; S o h o lts  h m  re co rd e d  th a t  p y r r o e o l i i®  cannot be  *•'“ 
n itra te d  ow ing  to  i t s  in s ta b il ity  'tow ards n i t r i c  a c ld . :- ■
H® s u c c e s s fu l ly  p re p a re d  "a n i t r o * * s c e to ■ and a d ia i t r o " “* 
■ p y r ro c o iin e ,1 how ever*'-by th e  a c t io n  o f " d i lu t e  {SS&)- ’and '■ 
c o n s e n t*a te d  n i t r i e  :ae id *' r e s p s e t iv @1 y t - on an a c © t ic  a e l4 
s o lu t io n  o f  Is S ^ d ia e e te p y r ro c o lia e  ( p ie o l id e ) $ B ie l 3
and. A ld e r p re p a re d  d im e th y l 1 - n i t r a p y r r o . c o l in e ^ t r f -
_ .d ic a rb o x y la te , : m entioned e a r l ie r * . ,  la  a .s im i la r  way. , .. •-
. S ince  S c h o ltx  d id  n o t ' r e a l is e  th e  c lo s e  r e la t io n s h ip  
between- p ie o l i .d e  -,and mono- ac etopy r  r© co l in  e he .made no , 
attem pt- to  in v e s t ig a te  th e ...a c tio n  o f . n i t r i c , a c id  on :t h i s  , 
l a t t e r  .compound* a n d -.th is  s tudy has th e re fo re  been .under-*; ...
.ta k e a " w ith  th e  homologous aeetop!2~m e th y l pyrro<&llii«.- •.
■ ' . , 7 2
, • ‘ . ‘ ' . 1
I t .  was fo u n d  th a t  w ith  25$ n i t r i c  acid- u n de r th e  c o n d it io n s  •
used by  S e h o ltz  o n ly  d® ace ty l a t io n  © f t h is  compound- o c c u rre d  •
and' ©a th®  a d d it io n  o f  sm a ll '■ excess o f  c o n c e n tra te d  n i t r i c  j
a o ld  to  m  .a©©tie s o lu t io n  . a t room te m p e ra tu re  t h e r e  was ' !
e x te n s iv e  d e c o m p o s itio n . ■ :Wh®n th e  3 - a© ©to compound was ~
d is s o lv e d  " in  .c o n c e n tra te d  n i t r i c  a c id , ''however*- th e re :.  ' J
se p a ra te d  " a f t e r  a m in u te  a b r ig h t  y e l lo w  - s o l id ,  'm .p, -'218-219® ■ _ ;j 
' i . ‘ " ' ' ’’ ’ ' !
(d e c o m p .) ,. sub seq ue n tly ; shown .to. be %^^ <1,1,11 , |j
by o x id a tio n - ; w ith  p e rh y d ro l to  « r p i  c o l l a i c  - ji 
a c id  M -o x id e . th e  same compound was r a p id ly  fo rm ed i n 1 . j:
b e t t e r 'y ie l d  when an a c e t ic  a c id 's o lu t io n  o f  '$~&eeio**2~ ;
m e th y ip y r ro o o lin ©  t re a te d  w ith  a la r g e  excess o f  c o n c e n tra te d  
n i t r i c  a c id ,  was hea ted  on th e  ste«sHfc>ath u n d e r th e  c o n d it io n s  h 
used toy Scholia f o r  th e  preparation ' o f h iav-d iaitropyrroeolin© . | 
W ith la r g e r  amounts h e a tin g  .was found  to  to© unnecessary--. - |
in  t h i s  p r e p a r a t io n ,  s in c e  t h e  m ix tu re  re a c te d  sp o n ta n e o u s ly .
' 11 w on td -a pp ea r from  . th e se  . r e s u lts  th a t  u n le s s  a N
la r g e  excess o f  n i t r i c  a c id  i s  used tov ensure ra p id  r e a c t io n ,  j' 
d e a c c ty l& t io a  o c c u rs  p r e f e r e n t i a l ?  to  n i t r a t i o n ,  and ’
decom pos ition , o f  th e  2-m©thy1p y r  r o c o l ih © fo rm ed  t k m  t  sites !
p la c e  i f  th e 's t r e n g th  o f  th e  n i t r i c  a c id  i s  n o t to o  s m a ll.  .!
X t was > in \ f a c t  fo u n d  th a t  i n  a c e t ic  a c id  s o lu t io n -  2 -m © th y l- 
p y r r o o o l in e  s u f fe r s  c o n s id e ra b le  de com p os ition  on tre a tm e n t
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w i t h - n i t r i c  meld.
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" -; I t " spp eared o f ' in t e r e s t  ■ in  th e "a b o ve  re -a c tio s  ~ t o  
& * t erm la © wh e th © r ' the" r l i s i t r o  coupesnd was form ed v ia . . '
1—s i i r o - 3 -  ae e tc -S -m e tfcy lp y  pro ce l i s  #' (t.XXXI) o r  v i  a: 3~& itr©**
2-rn e th y l py rr©  co l i s  e ( L X X I I I ) /■: ana a f t e r  m&ay • a tte m p ts  i t  
wm  fo u n d  p o s s ib le '1 by u s in g  two oqu .lve l ea ts  o f  n i t r i c  -&e l4  
t o  i s o l a t e  th e '- fo rm e r compound i s  f a i r l y  good y i e l d ,  
t o g e th e r - w i t h '’ some d i n i t r o  d e r i v a t i v e ,  th u s  showing t h a t  
t h e - 1 - p o s i t io n  : i s  - 'n it ra te d  p r e f e r e n t ia l l y  to  ' rep lacem en t 
o f  t h e  aee tc . ;g ro u p .  '. • Ih e  e x p e r im e n ta l/ c o n d it io n s  n e ce ssa ry  
f o r .  t h i s  p r e p a r a t i o n  were fo u n d  to ,  he v e ry  s p e c i f i c ,  s o '  
re a c t io n ' o c c u r r i n g , '  f o r  exa m p le ,. i f  when .the  n i t r i c "  a c id '/ 
was -added,- th e  te m p e ra tu re  o f  th e  a c e t ic  a c id  s o lu t io n
74
o f  th'#"'&a©i© compound' wm- 85s - op X*sb» o r  i f .  tfc# acid..,.
> were too - ‘s lo w ly *  . :' W ith t  emp o ra tu ro s  above 95° , m
th®  o th e r  h e a d ,:' th e  re a c t io n  became much to o  ■ v ig o ro u s '.
■ c o n s id e ra b le  d e o o m p o s itio n • m m ed*:;,; ,lh©  re a c t io n .  .■
■was d i f f i c u l t  ■ to  c o n tro l ' in  a n y 'ca se  on a s c a le  l  a rg e r
tha n  10’ g . ' . - ; ■•; b - , ■
; ■ ■•■ • Sark Im p a r i t ie s  w ere'rem oved fro m  th e  .c ru d e  p ro d u c t .  ^
o b ta in  #d in  v-th © ■ r  © a c tio n ' d e s c r ib e d  - above by th  © j? ass age 
o f  -- a s o lu t io n  la  acetone th ro u g h  >a column o f  • a d s o rb e n t. 
alum in % ::: a teehnlQU e : whieh • h a s ■ p roved  u s e fu l f o r  th e  . i n i t i a l  
p u r i f i c a t i o n  ■; o f  a l l  th  ©. n i t  ropy r  ro  c o l in  es p re p a re d  i n  t h i s  
' work, c h a rc o a l .h a v in g  bees...found f a r  le s s  e f f e c t iv e  i n  , 
. ' . t h is  respee td  • A lthough meny, s o lv e n ts  .were t r i e d ,  ••.th e  ,
••:• r e s u l t in g  .y e l lo w - 's o l id ,  m .p. 127*138° 9 ebuld. no t. be 
'cc sap l e t  e l j r  p u r i f i e d  b y ' f r a c t io n  @1 c r y s t a l l is a t io n , ^  and 
t h is  was; e v e n tu a lly  - e f fe c te d  by. ch rom atog raph ing  a -. •’. : 
(beasen © 's o lu t io n  o r  ■ a lum in a, when a s m a ll, Q u a n tity  'o f  ...
• 1 | 3 ^ d l& it r o ~ ^ t t© th y lp y r - r c  c e lls ®  sep a ra ted  ; as.. a, re d  band
s
, b e lo w  th e  main y e llo w  zone o f. 1 - n i t  re~3~®cetc~ ^ m e th y l* *  •-WMH* i-r»> ***«*•»#•«»* nrM*Mi>K *»t*> -<*» AW* (*»»***»•#«**
. p y "r r o  co l  j  n a , 1 mvp* r-. ”;■ a; 140—141° * ;
..%© .phenomenon o f  th e ; re d  c o lo u r  form ed b y . I 3 ~ & i » i t r o -  
■ e th y l p y r ro  c o l in  e • when., adsorbed, on ; a lum ina  .did' n o t o c c u r 
,when ■ o th© r- s o lv e n ts  were used (a c e to n e ,, c h lo ro fo rm ),.:  and •
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fu r th e rm o re  wkm  th e  b e a s tn e  was mot s p e c ia l l y  d r ie d  an 
o ra ng e  r a th e r  t h m  & re d  c c lc r a t io n  was p roduced , fh e  ■ 
in te n s i t y ,  o f  th e  .c o lo n r  a lso  v a r ie d  , w ith  each b a tc h  '© f 
a lum ina  use d , sad w ith  one o n ly  " a y e llo w  band was formed# 
f i r t  fo rm a tio n  o f  red. oom pl© ies. by  a ro m a tic  p o ly a i t r o  
compounds in  th e  presence  o f  aifcaile* is '  w e ll-kn ow n  . . 
{S ld g w ie k , ?fc« O rg a n ic  C hem is try  o f  N itro g e n , > 1942,^259--265)..-* -Tt n-fr —" J  * I- -wr TT* IlltW. MU ~ 11! f. I I II I MT Hlf 1 —*«“ — " ■ *—1 ~~~-y*«-.|.jrr,T 9
ta d  since % | 3 - d la i t r o - 2 * m e ih y lp y r r o c o l la e  g i v m  a red 
s o lu t io n  on h e a t in g  w ith  10M c a u s t ic  po tash  w h ile  th e  a i t r o ­
ne eto. compound and th e  o th e r  m o n o -» itt? c .:p y rro o o lia e s  
d e s c r ib e d .be lovr g iv e  o n ly  y e l lo w  c o lo ra t io n s  i t • is .  probab.X•  
th a t  o f  a lk a l i  .os th e  a lum ina i s  re s p o n s ib le  f o r
th e  re d  band. In  wh a t rwey beazsa® p ro  mo i t s  th e  c o lo u r  
i s  n o t ,  . how ever,' c l  ear. • • . . ■
fh e  B it r c -a e e to p y r r© c o l in e  was a lso  fo rm ed whm . 
th e  d ln i . t r a t e - o f  3 - a ce to -B ~ m e th y lp y r reco 1 In e ,  m*p#> 115-116® 
(decom p.), p re p a re d  by th e  .a d d it io n  o f  fum ing n i t r i c  a c id  
t© an e th e re a l,  s o lu t io n  o f  th e  acet© compound, .was h-a&ted 
In  .a c e t ic  a c id .  . Much .d e co m p o s itio n "o c c u rre d  -in t h i s  
p re p a ra t io n ,  however, and' i t  o f fe r e d  no advantage -ove r th e  
method de sc rib e d '- above. ' "F in a l ly  i t  was found  . th a t  th e  
a itn o -a e e t©  - d e r iv a t iv e -  c c u ld . c o n v e n ie n t ly  b e .p re p a re d  . 
by th e  n i t r a t i o n  o f  th e  -acet© compound in  co n ce n tra te d .
s u lp h u r !© a c id  at- 0®t b u t -her® aga in  'sm a ll Q u a n t it ie s  © f 
th e  d ia l  t  rop y r  r© c o l la  e were a lso  fo rm ed . .
l~ $ i  t r o - 3 -  a o e to - t-m e th y lp y  r r© e o lia ®  on f u r t k m '
tre a tm e n t w ith  n i t r i c '  acid" r e a d i ly  .g iv e s  th e  1 ? & -*d ia itr©  
compound'&s i s  to  be expected , and. w ith  B ra d y * » 'r e a g e n t . 
fo rm s  a s c a r le t  a .* ^ * '
(decomp. ) •  ■ She acet© group cannot b e ’ removed -by a c id  
h y d r o ly s is  arid c o n s id e ra b le  & ©comp c s i t  io n  ta k e s  p i  ace on* 
p ro lo n g e d  h e a t in g  in  c o n c e n tra te d  h y d ro c h lo r ic  a c id : . la
■■.■..'■I.......  : ■ - ■' - ' ■
t h i s  re s p e c t th e  oompound behaves s im i la r ly  to  th e  a i t r o — 
a c e te p y rro e o lia e -  p re p a re d  by S c h o lia .
fh®  a c t io  a o f  n i t r i c  acid'.-on m  a c e t ic  • a c id  s o lu t io n  
o f  l : &~&i a c e to -2 * a ie th y lp y r ro c o lia e  • has a lso  b t # '  examined# 
On warming .'w ith  excess 'c o n c e n tra te d  n i t r i c  m  i d , ; '1^3— 
d i n i t  ro -2 -m e th y lp y r ro  c o l in #  was r e a d i ly  fo rm ed , b u t ‘©a 
s ta n d in g  o v e rn ig h t  a t room te m p e ra tu re  ia  th e  p re se n ce  
o f  25 M n i t r i c  a c id ,  un de r th e  c o n d it io n s  used by S c h o lta  . 
f o r  th e  p re p a ra t io n  o f  n it r o ~ a c e tc p y r ro e o l ia e ,  e x te n s iv e  
d e co m p o s itio n  o c c u r red •- By c a r ry in g  o u t th e  re a c t io n
on t h e "sm a ll seal-# (0*6 g . ) f how ever, d e co m p o s ition  ' was 
la s s  se ve re , sad i t  was th e n  p o s s ib le  to  is o la t e  fro m  th e  
crude  re a c t io n  p ro d u c t - sm a ll q u a n t i t ie s  o f  X- u 11ro~3ra® © to 
m &  i; -3 ~ d i& ltro -2 ~ a e th y ip y r rQ e o lia e #  E xa m in a tio n  o f  th e
re a c t io n ;  has- shewn th a t  i t  - iV  comp l e t s  i n  ■ a p p ro x im a te ly  
v one hour,.' a c l t s a  yellow s o l id  in; g o o d 'y ie ld  b e in g  o b ta in # !*  
fh #  d e co m p o s itio n . t h a t  .occurs  o n -.s ta n d in g  f o r  lo n g  p e r io d s  
I s  "not,'- therefore," da# to  d ^ r& o e tp l a t ic n  as i s  th #  c a s t - "' 
w i th • th e ' mo s o la c e  to p y r ro  c c lin © . the p ro d u c t obtained i n  
t h in  way- was an obvious m ix tu re  w h ic h ' con t a in  -@d n o . din i t  re-* • 
p y r r o c d ln #  ( th e r e  was no r e d  baud cm- ■ a lu m in a } , b u t a l l  '• 
a tte m p ts  to  s e p a ra te  th e  components w i n  f r u i t l e s s *  • •'-•- A f te r  
i n i t i a l -  f r a c t io n a l  e ry s t  a - l l is & t ic i i  from -n-^prcp.yi a lc o h o l,  
fo l lo w e d  by' recry a t a l i i  s a t io n  of-- t h e '- f ir s t  crop' from  •
' a c e t o n i t r i le  and th e n  e th y l -a lcohol,:- i t  was p o s s ib le  to -  
■ i s o l a t e  % s m a l l ' su a i i t i t y ‘ o f  l '~n itro~3~& ee to~ 2~m -© thy l,~ •'• 
p y r ro b c X iB c .  :  : U l t im a t e  a n a ly s is  o f  t h e  re m a in in g  m a t e r ia l  
in d ic a te d -  that-- i t  I s  p rob ably" a • mi rfcu r  e o f ' t h e  i~ n l t r o ~ -
3—&ceto a n d - ' i t - r o ~ * 1 > a c e t o  ■ Iscm erl& e o*' 
p*. ' ' A t te n t io n  was n e x t  d i r e c te d ,  to  th e  p o s s i b i l i t y  o f  ' 
n i t r a t i n g - '  e th y l  p y r ro  ee l l i l t  i t s e l f , " . I h e  a c t io n  o f
' n i t r i c  a c id  on' a h o t  a c e t ic  a c id '  s o lu t i o n  o f  - th e  base ■ 
gave , r i s #  'to  con s i  d eo bb l e dccc«$ o s i  t i . c n ,  bu t  i t  - was ■ •
. p e s s ib l ©' to--pro p  a re  a' s m e ll' q u a n t ity  c f  th e  1 \ Z-  d in t  to o  
eoopound in : t h is '  way* - however,:' semewhat b e t t e r  y ie ld s  
w ith  le s s  d e co m p o s itio n  - w®r© obtained when a l i t t l e - "'■ 
s u lp h u r ic -  g r id  was added to- th e ' re a c t io n ' m ix tu re *  ■ ' '
A ttem pted n i t r a t io n . ,  in  .a c e t ic  a n h yd rid e  -at -1 0 s . u s in g  •. 
a c e ty l n i t r a t e ,  le d  on ly , to  a .M a c t ' in t r a c ta b le ,  t a r  -.(c f. - 
Dhent. and f i b  a n t,: Hee? t r a y .c h lm .*  * i f  43,!, 8 2 9 . 177, who. ,; 
p re p a re d  th e  2- and 3 - n i t  ro  d e r iv a t iv e s  o f  K -phen y l p y r r o le  ■ 
i n . th l-s  way ) - ,
. . , Iu  c o n c e n tra te d  s u lp h u r ic -  a c id - a t 0s ." w ith  1*3  mole, 
c f ' n i t r i c  ■ a c id  a i t  r a t io n  -'proceeded sm ooth ly and p ro v id e d  • 
th e  P rod uc t- was worked up . c a r e fu l ly  w ith , th o ro u g h  rem oval -. 
o f  ..th e -exce ss  .a c id  -mother l i q u o r  th e re  was b u t > l i t t l e  : 
d e c o a p o s it ib a . ■';■■■■ ^he m a jo r p ro d u c t -.of t h is  re a c t io n  ' was'
4 compound,' a .P. 1 5 4 -1 5 6 *, which cn o x id a t io n '
w ith  p e r h y d r e l . y te ld@ d a - p ic c l in t e  a c id  H -o x id t  in d ic a t in g  
th e  n i t  c o -g ro u p ' to  be i s  • the '6 -m em bered ' r in g . .  - A c e ty la t  io n  
o f  . t h i s  ■ n i t r e p y r r c c c l ia e  p ro ve d  .to” be d i f f i c u l t ,  b u t  fey 
p ro lo n g e d  h e a t in g  .la  an 's e t t le  a n h yd rid e  s o lu t io n  .la  th e  
p re sen ce  o f  fu s e d  sodium so a t a te  i t  was p o s s ib le  to  p re p a re  
a- sm a ll, q u a n t ity -  o f  ^ I~ n it . re -3 ~ & c e tc -2 ^ m e th y lp y r ro e 6 lia e *  
th u s  'e s ta b l is h in g '■ th e  s tru c tu re -  o f '  th e  o r ig in a l  - compound ;
"0 v r* oo oo 1 i  n e I b t n V )  . By p a ss in g  a ■ \  
benzene, s o lu t io n  o f.  th e  crude  p ro d u c t o b ta in e d  in  ..the. above 
n i t r a t i o n  th ro u g h  a co lu m n -o f a lum ina  i t  was p o s s ib le  on 
some' o c c a s io n s  to- is o la te  &■ l i t t l e  1 ; 3 -d in  i t  ro -2 -m e th y l-  . 
p y r r c c o l is e ,  ■ th e  d i n i t r e . compound fo rm in g  a- re d  band be low
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th e  msdix j b H o w  t o ne p t  l~ a lt r© ~ ^ » e t fe y lp y p ro  c o l in e  m  ■
a lre a d y . described . f o r  th e  n i t r 0*~&e©ic compound. th e  '
‘d l n i t r o  p y r r c c c l in ©  did. mot i s  t h i s  'ca$ e ,; however,-' in t e r f e r e  
w ith- tfc© norm al p u r i f i c a t io n  by r e c r y s t& I l is & t lc a  c f  th e  
m ein p ro d u c t .  •.
'B & s i f  io a t lo a  o f  th e  m other l i q u o r s ’ f ro m ' th e  a i t  r a t io s
which
y ie ld e d  & da rk  s o l id  f ro m / ' b e s id e s  & l i t t l e  u a re a c te d  
g ^ m e th y ip y r re e p lis ie / ' a v e ry  .©mail q u a n t i t y - o f  ano ther- 
m o a o -n itro p y rro e o  1 in  & • s*;p. 1 0 3 -1 0 #  , cou ld  be is o la te d .  ■MW W»* wW WWUVHt-W* *m*r»*'* w*«-<wwr?
There was in s u f f i c i e n t  c f  t h l  s ; met © r ia l f o r  d e g ra d a tio n  
w ith  p e rh y d ro l,  nnd an - & c e io  .group c o u ld  s o t b® 1 s t ro  due eel 
s in c e , even os h e a t in g ’ a - s o lu t io n . la  a c e t ic  a n h y d rid e  a t 
>40® f o r  .8 t ic u rs  is  a ■ sea led  .tub® th e  compound was ■ 1
re co ve re d  unchanged?, th e  l~ n it . r o  isom ari.de  i s  co m p le te ly , 
d e s tro y  ed u n d e r th e s e  v ig o ro u s  - 'c o n d itio n s *  • That t h e " ;  
n l t r o -g ro u p  in  t h is  compound i s  in  th e  5-membered r in g  
was f i n  a l l y  shows by f u r t h e r  n i t r a t io n  in  an a c e t ic  a c id  ' 
s o lu t io n ,  1 ; S -d tn it rc ^ S - ra e th y T p y r ro c o lin *  feeing' o b ta in e d  
1b good y ie ld .-  .• The s t r u c tu r e  o f  th e  compound,, m. jr. * 1 0 3 -1 0 #  , 
Is .  th u s  e s ta b lis h e d  as ,3-.n 11 ro -S -g e th y l.^ f r r o  c o lin ®  . (I»XXV) .
., A ttem pts  to  In tro d u c e  a fu r th e r -  n i t r o  group;, I n to  
i  ~ a i  i  rcr- ^  m e t  h y 1 p y  r  ro  co 1 i  n e by n i t r a t io n  in  s u lp h u r!©  
a c id "  a t O®- 1 o n ly  to  a t a r r y  p ro d u c t and in  a c e t ic  ’.ac id
a ls o  "there  was c o n s i d e r a b l e  d e c o m p o s i t io n  &ad o n l y  s m e l l  
y i e l d s -  o f ; 1 93~dinitro-*2*-*i$©thylpyrroeelin@. c o u l d  b t  o b t a i n e d *  
In-, tfels- r e s p e c t  t h e  l - n i t r o ' e c m p o t m d  shows a • mar&ed - c o s t r a s t  
t o  t h e  ^n itro-isom eplde and resembles rather 2 -iaethyl-i 
p y r r o c c l i n e  i t s e l f .  1
...The p ro d u c ts  o b ta in e d  la  th e s e  n i t r a t io n s  &r© she war 
in  * t h e 'f o l lo w in g  d ia g ra m :— ' : . m < ■
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I t  w ill" '" &t one® fe® seen that.-, th e  s t ru c tu re s  a ss ig n ed
to  th e  p ro d u c ts  o b ta in e d  © h tl r  ©1 y ■ c» ©p #iiu®ut oh th e  y 
s t r B ^ p t s '  o f  th e  isoiio^&eeto -ma d ia a t to p y r r o 0olxn.es 'end 
th e  n e c e s s ity  o f  e s ta b lis h in g  t h e  p o s i t io n  o f  th e  a®«to~ 
■greup 1b th e  ..former* compound becomes apparent* ' .
■ T h e ' s u c c e s s fu l- in t r o d u c t io n  o f  a n i t r e so group in t o  
th e 'p y r ro e o l ia © 'n u c le u s  b m  a lre a d y  been re co rd e d  by 
Korn do and. Nisfc i s  aura,.' who p re p a re d  1~a11 ro s©~ 3~ m  eto~ 
a e th y lp y r ro e o l ia ® 'b y  th e  a c t io n  o f  sodium n i t r i t e  ca 
m '  a c e t ic  a c id  s o lu t io n  o f  '3~ac®t0~^~m e th y l p y r ro o c lia ® . 
f l i t  s t r u c tu r e  o f  t h i s  n i t  rose  d e r iv a t iv e  has now been • 
c o n firm e d  by o x id a t io n  w ith  p e rh y d ro l in  a c e t ic  a c id  s o lu t io n *  
s in c e ’u n d e r c a r e fu l ly  c o n t r o l le d  c o n d it io n s  i t  i s  p o s s ib le  
t o '  p re p a re  l~  -n i t  r  o 3 - ao © to- &~n ©thy I  py r ro  c o l in #  in  t h is  
way* s s rp ie o iin i©  a c id  N-*©xid® b e in g  o b ta in e d - w ith  more 
• v ig o ro u s  t re a tm e n t.  .
■■' A  A  ^  :j§ a  '•- s . '  JCOt n '
. .  . X \ X n h 3 x V '| . i II | . | j •—"~y $ ijk $ ■*!> L N I] L N .
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The n i t  r o t a t i o n  c f  S-m * t  hy l  py r  ro  eol in®  i t s e l f  has a lso  
been . e f f e c te d ,  th e  . r e a c t io n  in  t h i s  case, b e in g , mo s i  . 
con v e a le n t ly  c a r r i e d  o u t  in  . a d i l u t e  h y d r o c h lo r ic  a c id  •• 
s o lu t i o n .  The - green, m ^ o ^ n ^ t r o s o  compound o b ta in e d ,  • 
tg.p. 106-107° ? on .o x id a t io n  w ith  • p e r h y d r o l ' in  b o i l i n g  .
a c e t ic  a c id  s o lu t io n  y ie ld e d  a~p too l i n i  c a c id  N -o x id e *  -
b u t  ■;attem pt©  a t co n ve rs io n  . to  - th e  correspond ing, n i t r e * -
d e r iv a t iv e '  under m ilde r*  c o n d i t i o n s '  p r o v e d ' t o ' be.' d i f f i c u l t - ,  
and i t " tras o n ly  p o s s ib le -  a f t e r  la any-. attem pts to  p re p a re  •
"in :m  *cuecus, s o lu t io n  a very m & l l  quantity (71 y ie ld ) . 
of :a -' .nitro-compound* m.p. 103° *■ :whleh appeared- to be 
identical'- with' 3 -n it  ro~2~m ethyIpy r  rc col in e«- > t k &  main 
product'- o f th is  reaction' was: an in trac tab le  b u ff powder* 
•which' could not be purified.-' ■ > Attempts to " ."effect:. th e  
oxidation -with' potassium ferricyan ide  in'- alJcmliaa - solution  
c r  with "a'"mixture o f -p-ertiyd co l and n i t r ic  acid - (Hodgson 
•and Ho-or©9: 3 / ,  1925, 1509). wore unsuccessful- :Whil a with . 
n i t r ic  a c it  e ith e r alone c r . in'..acetic acid solution there  
was .e ith e r no reaction or 1 f  3- din 11 ro-2~sd ethy 1'py r  «■© col i n  e 
w a s  formed. -- ••- P o t a s s i u m  permanganate • a n d  chromic acid. p .  
I lkew ise .-.- .gypeared  to  be' u s e le s s .  - : ■
'■ A tt  empts to  r'a ce ty l a te  the-pnitroso*^compound b y 'b o i l i n g  
•w i th - 'a c e t ic  a n h yd r id e  in  th e  p resence o f  fused, .sodium. ;• 
a c e t a t e ' le d  to  - ex t e n s lv ® -decom pos it ion  r " and .--it was fou nd  
th a t. .e v e n  on • warming w ith  aee txc / an h yd r id e  th e  s o lu t io n  
deve lop  el.-.a' d a rk -b lu e  ’ c o lo u r  ■ at 60°', which ira p - id ly  b t c tm t  
b la c k .  - ' The- us® o f  a c e ty l  c h lo r id e  '.is- a -F r ie & e l -C ra ' t is  ' 
r e a c t io n  was '■ l i k e w is e  unsu.eoass.ful s in c e  o n ly  unchanged 
a l t r o s o  compound co u ld  he i s o la t e d  from  th e  crude; r e a c t io n
r ■
p ro d u c t b e s id e s  i n t r a c t a b l e  b la c k  m a t e r i a l .  *: •
A lth o u g h  th e  y ie ld 'o f  3 -n itp o ~ 2 -a e th y lp y r ro c o l ia e  wm  
very,.-sm all., i t s  is o la t io n  was co n s id e re d  adequate p ro o f  
o f  th e  p o s i t io n  o f  th e  n i t  rose g roup* s in e #  M r, ...Borrows ■ 
w o rk ing  'w i th  th e  m o n o -n itro s o  d e r iv a t iv e  o f  2 -p h e n y l-  - 
p y r r o c o l in e ,  p re p a re d  .in  a s im i la r  way to, th e  2 -m e th y l 
ana logue , ■ has ■ sh o w n .'co n c lu s ive ly  ■ th a t  th e  s u b s t itu e n t-  I s  
in . th e  S-po s i t  io n -b y  - th e  s y n th e s is  o f  t i e  same compound • 
from  s o n it r o  eo-cj-brcmo acetcph men  *  sad o r p lc o l in e *  •
fh e  compound, su p . 106-107° , i s  .th e re fo r® , c o n s id e re d ’ ; 
to  b®' S -n lt.ro s o ’-2 -m e th y lp y r ro o o lin e  {L'XXtfX} in d ic a t in g  
th  a t . n i t r e s a t io n ' i n  d i  1 u t  e h y d rc c h io r ic  s o i& fo l io w $  a 
d i f f e r e n t  c o u rs e - to  - n i t r a t io n  in  c o n c e n tra le d  . s u lp h u r ic . 
a c id  where 1 ~ n i t r © ~ e t h y lp y r r o c o l . in e  is  th e  main p ro d u c t 
I t -  may be. m en tioned , here- th a t  a tte m p ts  to  e f fe c t  s i t r o —- 
s a t io n  in  c o n c e n tra te d  s u lp h u r ic  a c id  a t 0° were w i th o u t . -• 
su cce ss •-.and ..w h il ©.. in  a- m ix tu re  o f  p h o s p h o ric  and 's u lp h u r ic  
a c id s  some re a c t io n  d id  o c c u r ( c f . -  S eheutissen* d e :Amer. ■-..£■ Mrft* <»*■»
'Chem>h.2ec*rl ' 1963, 55, 45S i) o n ly  th e  3~ n itro so -coa tpcund  
■could be o b ta in e d - b e s id e s  unchanged - 2~m ethylpyr*oao2.iae« 
N i t r i c  ..acid .u n d e r th e se  c o n d it io n s  was w ith o u t - a c t io n *  
e th y lp y r r o c c l 1 ne b e in g  ..recovered q u a n t i t a t i v e ly . 1-. ,
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y-;m. :■ 3 -8 it re .s o -2 -m e th y ip y p ro c c lin e  i s  ve ry  s o lu b le  ia  •. '
w a te r' and g iv e s ' r i s e  to  a-. deep; blood-* red  .s o lu t io n  from  
•which - th e - o r ig in  a l .green m a te r ia l , css e a s ily  :he o b ta in e d , 
by^ e x t r a c t io n  in to  c h lo ro fo rm . (g reen  s o lu t io n ) . -  O th e r  
•.solvents,- l i l t s  • e th e r  .and e th y l . a c e ta te * .la .,  which th e  ; .-, 
s i t r o s o •.compound; i s  , i ess s o lu b le  o n ly  r@ m ove.it © low ly  ‘ 
.from  . on e h ,. -an.. aqn eons s o lu t io n  . and wat t-r r e a d i ly  :r@ -exit* a c ts  
th e  compound fro m  th o se  l a t t e r  s o lv e n ts ,  .-bat .n o t f r q a . :;i;- . 
c h lo ro fo rm *  ■. ' . ■ / . a .-a ■ 1 • • ,
:• : 'l* *K itro s c -“3 ^ a c e tc -2 -m e th y lp y r ro e o lin e  i s ; p r a e t i c a l l y  
l in s o lu b l© d in  w a te r b it t  a b o ilin g ...- .s o lu tio n  possesses a 
d i s t i n c t  g reen , co lon?  in  marked' c o n tra s t  - to . th e  3 -n i t  rose  
compound. ~ I t  was o f  in t e r e s t , -..there fore ,-" to  e s ta b lis h  
w hether th e  fo rm a tio n  b f  • th e  reel c o lo u r  in  aqueous 's o lu t io n  
1 n th  © X at t  ©r ca0 a . w&n dtr $ to  th e  p o s it io n  o f  th e  - n i t r o s o  
group  in  t h e . 5-membered r in g  - op w hether i t  was p re v e n te d  
by th e  p re se n ce  o f .  th e  •*e e to ~ g rc ,op ia  th e  fo rm e r compoimd. 
For*, t h i  s -purpose 1 -  a i  t  r o.soyjjym e th y l -  3~ 1;P y  ry ^ c o l  in^
m .p . ■■110-111° * (L X X V II) .wbb p re p a re d  from  S-m e t h y l - 3 - , •.-/•.
• e th y lp y r r o c o l ia e ;  In  m  analogous manner to  , th e  S -a if r c s o  
.compound, th e  p o s it io n  o f ' th e  n it ro s o -g ro u p  b e in g . 
ascent a ined  by . o x id a t io n : to  a - p ic o l in ie .  a c id  .H - o x ld e w ith  - 
p e rh y d ro l.  A lthough n o t - so s o lu b le  in. .w ater- as .th@ \,
Srtti-t#voso—’. &e r i v a t i v t h i s  comp012&d is  much mor0 s o lu b l$ 
than th e  5-& eeto *~d eriva tive  -ad g ives  a reddish-brown • 
s o lu t io n ,  th u s  showing th a t  -» a iiro 's o -g ra u p  in  e i th e r  th e
1 - €? S -p o s it io n s  o f  th®  p y r rc c o lia ®  n u c le us  w il l  g iv e  
t h i s  p e c u l ia r  c o lo u r  change in  w a te r , p ro v id e d  an a c t io  
g roup  ( in  th e  3 - p o s i t ie a  a t any .ra t® }-. i s  n o t p re s e n t*
V« Br&ua, H e l l  m  and May (B e r• t 1 £ C 7 , 'W ,  .1767) re c o rd  
& s i m i l a r  ph enom©non . w i th  the- mono—n i t r o o o  d e r i v a t i v e  o f  
benso ( fe )p y r ro e o l in ©  (L&XVXXI) and p resum ab ly , th e r e fo r e *  
th e  n i t r o s o *  group- occu p ies  th e  o n ly  f r e e  p o s i t io n  in  th e  
f iv e ~ s u  b~c 1 r in g  o f  t h i s  compound*
(lux^vxi (l x x v i i ). :■■ ( t x m i i )
From a hot concentrated aqueous s o lu t io n  of l - n i t r c s c * *
2-m e th y l-3-~etfey lpyrro  eel in  ef i t  was-p o s s ib le  to. "obtain . 
m. unstable t r ih ^ d r .a .te  as y e llo w is h -b ro w n  p la te le ts  which 
rap i& ly-.becam e green on exposure to  a dry atm osphere o r  on 
gentle warming* Shis same compound w.&s bast prepared, 
how ever, by expos ing  th e  n i t r o s o ’- d e r iv & t lv e  to  a m o is t 
atmosphere u n t i l  the. increase in weight had ceased, -whea
i t  was o b ta in e d  as a re & d ls lH iro im  pow der. 3~KItFOsb~
SHaethy1pyrr-eco 11 n e * on exposure. to  a m o is t  atm osphere 
I n  & s im i la r .  way*- y ie ld e d ,  a- black .mcao-hy dr »t.e« J h is  ■ ,
■ p re y e d ,  to- b e . .mu eh more -s ta b le  than  th e  t r ih y a r a t®  and .
. rem ained t2schang«d;on , e xp o su re -to  a d ry  a tm o s p h e re ,fo r  ■
: s e v e ra l d a y s . :' v,-• ^h© o r ig in a l  a itro8o~com pound can be .
:.re co ve re d  by. s t o r i n g  o v e r  fu s e d  caleiuaa c h lo r id e  i.n,,v&ctLQ* 
• ••',. , . Dae® _aga in - i t  w i l l ,  be , seen. th a t,  th #  s t r u c tu r e  o f  , th e  
fa  11 ro  so~ 2 r a e th y l p y r  ro c o l in  ® and o f  t h e  a itro s o ^ a c e to  . 
d e r iv a t iv e  a re  dependent u p o n . the. s t r u c t u r e  o f  the . mono- 
;. ac e tc  de ri. v a t iv ®  o f . a-m e thy l.py r ro  c o l i n  *«
T h e o re t ic a l S i satis s io f j . -  ■ ; : ' ' .«»*<#»»)WW» *»•*  **mm** a»» 'imi mvi -Utm *mm. w *  **»'•«*»
S in ce  o u r  know ledge o f  th e  c h e m is try  o f. th e  -p y r ro e o ll i ie
r in g  system. I s  as y e t. a c t f a r  advanced i t  would be na w ise  
to  a tte m p t any e x te n s iv e  th e o r e t ic a l ,  d is c u s s io n  o f  i t s '  
chem ica l r e a c t iv i t y #  - From th e  r e s u l t s  o b ta in e d  ia  t h i s  .-'"’-,, 
work*' how ever* s e v e ra l in te r e s t in g  - fe a tu re s  have become.-' 
ap pa ren t w hich • do w a rra n t some ‘d is s e r ta t io n  a long th e s e  
l in e s #  .
'.■■la th e  f i r s t  p la c e  i t  i s  re a so n a b le  to  assu m e '-tha t, 
th e  w e ll-kn o w n  th e o ry  o f  rtscaa n o e * ; which has b e ta  used  ’ 
w ith  good - e f f e c t  to  e x p la in  th e  s t a b i l i t y  o f  h m z e ae* 
can he a p p lie d  to  th e  py pro c o l la ®  r in g  system as i t  has  
to  p y r r o l#  and s im i la r  h e te r o c y c l ic  compounds { o f . M i l l s ,
J . f 1044, 340}# -
th u s  th e  a ro m a t ic 'c h a ra c te r  o f  th e  p y r r o l#  n u c le u s  
©an b e  a t t r ib u t e d  to  th e  unshared  p a i r  o f ; #1 ee tpcns o f  
th e  N atom re s o n a t in g  among a l l  th e  atoms o f  th e  r in g * , ; .. 
th e  .a c tu a l s t r u c tu r e .  W in g  . a  resonance hybrid ., o f  ..the ■■. 
fo l lo w in g  fo rm s  (P a u lin g , ■ ® rg  ^ _ i c ( O i l m a n ) *  1043, 
p . 1974):  -
80
.. Ob ;extending t h i s ; e o n e « ( p t . . p y r r c o o l i a e  nuoltus  
t c f  #-..111 son* --d* t ©S) .".eleven- s t ru c tu re s  o f .  t h is . t y p e
can toe-w ritten  and i t  . - Is .U K e ly - .th a t  ■ these c o n tr ib u te  ' 
l a r g e ly '  to  . th e  ' s t a b i l i t y  - o f - t h a w in g  system : ■■•-' ■■■ ■•■■_
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B o th  p y r r o le  sad p y r ro 'e o lin e  a re  such more r e a o i i r e
tow a rds  th e  u s u a l -o f t t ic a o id  re a g e n ts  than  I s  beasene sad
cnee ags i a t h i s  can fee a t t r ib u te d  to  th e  nn shared pa i r  
o f  e le c tro n s  on-.the n itrogen  atom In  these compounds.
In  th e  case o f  p y r r o le  Bo b in  son (O u tlin e  o f  m  E l ectro-*
. • ’* * '  ’  ->M» M<wr a)» nw  iwtwni »i w*» «iw**ww o»<ag»i«w!i»iiw»ft>» . W -HHP *M»
c h g iig a l _C E le c t r o n ic ) Th@ory o f  J & e  JSou ree  _oIL .0 rg a a ic ■
so
Heaetioas, I n s t i t u t e  o f  Chg-nlatwr tecte.gss* 1032) k M
pointed ont th a t the $ ~ p o a ltlo n e  are analogous to  the  
©-positions o f an il In# or phono 1 while the o p p o s itio n * '• 
are analogous to the' p -p o s iticn . . fhus the fre e  e lect rone. 
on the nitrogen . atom of a n ilin e  enable an increased electron  
d en sity  to o c c u r 'a t  t h e  ©-* sad p-positioas and th u s  
e le e tro p h iiie  (catlonold) re a g e n ts  attach  t h e  m o le c u le  
w i th  .great ease at th e s e  p o in t s .
f)
\\ ) - ' T~TV .■ vir^ lt d I - > da-1 
Rlr>, 1 /
' W ith ' re g a rd  to  th e  p ^ r r o c o l in e  'nu c le us  i t  w o u ld .be : ■
• eiepeeied from" m  i n i t i a l ^ inspection' o f the ;foras shown ■■
.ahowe. th a t ,  a l l , t h e .p o s it io n s  I n  th e  r in g  would be ' a c t iv a te d
in  ms" m  s ic  gon s way fix areas ■ th  e : wo pk c a r r i  ed on t  f o r  - t h i s
th e s is - h a s  in d i c a t e d  . th a t  o n ly  th e  flve -m eafeered  r in g -,1 s  '
. a tta c k e d . I t  ’ i s  p o s s ib le  to- o f f e r  a -reasonable e x p la n a tio n
o f  th e s e  f in d in g s ,  .however,' by  ana logy w ith  t h e .e x p la n a tio n s
advanced f o r  th e  ehem iaal r e a c t i v i t y  o f  n a p h th a le n e  ( f o u l in g ,
1378)-j f o r  on fu r th e r  examination o f - t h e  above
s t r u c tu re s  i t  w i l l  fee se e n .'th a t. fo u r  io r if is  (b ,- c , d» e ) : --
a llo w  o f  an u n sha red  p a i r  o f  e le c tro n s  on th e  1 -  and 3 -
p o s i t io n s ,  w h ile  f o r  a l l  o th e r  p o s it io n s  o f  th e se -u n sh a re d  
e le c tro n s ' o n ly  one 'form- can c o n t r ib u te  in  each .ease*
Hence th e  p c ia r is & t io a  by th e  a t ta c k in g  group w i l l  .fe© 
g re a te r  f o r  th e  1 -  and. 3 - p o s i t io n s  and s u b s t i tu t io n  w i l l  
o c c u r  th e re .
, That th e  1 -  and .3 -p o s ltio n a . o f  th e  p y r ro  c o l in  a -n u c le u s
are  in d e e d  v e r y . re  a c t iv e  has been e s ta b lis h e d  so f a r  as 
d -m e th y lp y r ro e o lln a  i s  concerned, b u t i t  i s - r e a l i s e d  th a t  . 
th e  o r ie n ta t io n -  o f  s u b s t i tu e n ts / in  th e  p a re n t base sh o u ld  • 
be  a s c e r ta in e d  - b e fo re  to o  much r e l ia n c e  i s  p la c e d  on 
s p e c u la t io n  s ''o f  t h i s  n a tu re . In  t h i s  co n n e c tio n  i t  i s  
I n t e r e s t in g  t c  no t©  th a t .o n ly  th e  c a rb o x y l g roups in  th e  
1— m  d 3~p© s i t i o n n o f  ■ p y r ro  c o l 1 n e~ l i 2s 3 - t r i  c arfeo x y l 1 © a c id  
can be. removed u n d e r m ild  c o n d it io n s ,  and F ie s e r  and F I© s e r 
(q^S!Ue_gi_t»l_G tP2.t. 1®44, p . 674) have suggested th a t  a ' 
-p o s s ib le  - e x p la n a tio n  o f  th e  s im i la r  ready d m  arbo x y l a t io n  • 
o f  o -  and p^hydro 'xybenso io  ac ids, i s  th a t ' th e  h y d ro x y l group 
in c re a s e s  th e  e le c tro n  d e n s ity  a t th e  c a rb o x y l a t ed p o s it io n ,  
w ith  th e  re s u .11 th a t  th e  p ro to n  o f  th e  ©arb© xyl group i s  •. 
a t t r a c te d  to  th e  n u c le u s  w ith  th e  e x p u ls io n  o f  e&rbo.a' • 
.d io x id e .  F y r r o le  e a rb o x y lic  a c id s , ,  e s p e c ia l ly  th o se  
s u b s t i tu te d  in  th e  a - p o s i t io n ,  can a ls o 'b e  d ©carboxyl, a t e&
22
c o m p a ra tiv e ly  ' i m l l p ' .  h t ? "Sidgwibfcf/; |h ®  0 ^ f&a ic .
o f, 1042* p . 483) sad' i t  i s  p o s s ib le  th e re fo r®
th  a t ' t h  © un sh a r ed e l ©et ron s on " th  e "mi t  rogea atom " o f  b o th  ' 
th®  p y r r o l# '  and p y r ro e o iin e  'n n e le i ' 'a r e  re s p o n s ib le .
; ?he"X.ae& o f  r e a c t iv i t y - ’o f  t h e ■ p y r ro e o i in e  'im e leaa  ia  
th©  f r ie d # l - C r a f t s  'r e a c t io n  i s  - s u rp r is in g ,  v« d  I s  : ln  n a rke d  
c o n t r a s t - to  -the  r e a d y ' 'r e a c t iv i t y  o f  p y r r o le  asd la d e !e .  
f  y  r r o l  es,- f o r  1 exam p 1 * 9: • e m ? b ® ' aoy 1' a t ed by t h i  9 .met ho d ia  
earfeoa d i s u lp h id e  '.s o lu t io n  ia  * e i th e r  >the ar~, o r  p~po s i t  io n s  
g e n e ra l ly  i n  q u a n t i t a t iv e  y i e l d . ( f is c h e c .  and O r th ,  •
C^emi e  ides vol.# 1 , 1934, :p . l S l ) « • O th e r mar&ed
d if fe re n c e s  "between f - y r r c c o l in e  and p y r r o l#  sad in d o le  a re  
a lso- appa ren t from  th e 'w o rk  c a r r ie d  c a t  f o r  t h i s  th e s is  
sad;em phasis®  th e  need f o r  .e m itlo n  i n  coo pe rin g  th e s e  . r in g  
system s. ■ _ . .
T h e .d ir e c t  n i t r a t io n ,  o f  2 -m e ih y lp y r ro e c l in e , . f o r  
exam ple, when a p p lie d  to  p y r r o le s  le a d s  g e n e ra lly  to  com p le te  
d e co m p o s itio n  (S id g w le k i 'c u *  c i t . , ' p . 479}• S im i la r ly  
s im p le  n i t r o - d e r iv a t iv e s  c f  in d o le  a re  n o t o b ta in e d  by 
d i r e c t  n i t r a t i o n  {van O rd e r . and h ia d w & ll ,  'Chem* Bev»-_t 1942, 
30, 69 ) a l th o u g h  l a t t l  (Q y & s e t ta ,  1889 , 19 , 2 6 9 ) . .h a s ' 
re c o rd e d  th a t  c o n c e n tra te d  n i t r i c  a c id  g iv e s  a d ia lh r©  
d e r iv a t iv e  w ith  2 -m e th y l in d o le .
@3 '
th e  d i r e c t  n i i r o s a t ic a  . o f  ■ th e  p y r r o l  © n u c le u s  
l s : p o s s tb l e . o n ly ' ia  a few  e a s ts , d e r iv a t iv e s  c !  t M i  t  yp# . 
b e in g . p re p a re d  g e n e ra lly  by th ® -a c t io n  o f  aa a lk y l  n i t r i t e  
ia  t l i a .p a ©3 ea©# o f  sodium e ih o x ld e *  ■ Xh© compounds th u s  
fo rm ed &r© usu.aXly y e llo w  and u n s ta b le  and a re  n o t 
c o n s id e re d  to  possess a  t r u e  a i t  rose  group* .•' e x is t in g  r a t t ie r '  
as th®  iso m e ri©  oxim es o f  th®  p y r r o l® n in e  fo rm  th ro u g h  
m ig ra t io n  o f  th®  hydrogen on th©  n it ro g e n  atom ( t is e h e r  
and 0 n th ,' c.p.^ p i t #  , 'p .104$ S id g w ie k# o p * f p . 47®) .
K-
'. • In d o le  ©as ba a i t r o s & te d  d i r e c t l y  in  &©@ti©' a c id
s o lu t io n  w i th  'sodium n i t r i t e  ( f te uo k i, .  B gg ., 1875, 8^ 7SS5 
b u t  h e re  aga in  th e  ©capons* d would appear to  e x is t  l a  th #  
o x lm ia o  fo rm * , £ ra e  moaomol eeu la? a i t r o s o  . compounds a r t  
b ln®  o r 'g r e e n  i n  a l l  s ta te s  o f  aggrega tion*- sad i t  i s  
■ e l  ear- t h a t  t h #  n l t r o s o - p y r r o e o l i n e s  descr ibed - l a  t h i s  
work b e lo n g  t o  t h i s  c la s s .  then' d is s o lv e d  i a  a c id s ,  1 
however, th e s e  .compounds g iv e  y e l lo w  s o lu t io n s  and ' I l k ®  ,
’ th®  s a l t s  o f  p -a  1 t r o  so d im e th y l a n i l  ia  a which are  a lso  
y e l lo w ,  i t  would seem th a t  as c a t io n s  they do n o t c o n ta in  
. a t r u e  " a i t  re  so g ro u p . 2h@ s t r u c tu r e  o f  th e  c a t io n  o f
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p ~ a it r e a o d in e th y la » i l la e  i s  m t  d e f in i t e ly  k m m i m t  -the-
to a la a c* o f ,  th #  ev idence  in d ic a te s  th #  quincme s t r u c tu r e ,  (LX X IX ). 
I f  v th is  i s  so then i t  i s  l i k e l y  t h a t ' I n  m i d  s o lu t io n .
3 ^ » it r e  s o -2 ~ m e th y lp y rre  c o l ia  f o r  ■ example* possesses a •
s im i l a r  s t r u c tu r e  (LXXX) (S id g w ie k , op-» . e i t » 9 pp* 504 & 219) #.
The rem ark ab le  c o lo n r ■ change undergone.by S ~ n itro s0~2~  
m e th y l-  and 1** n It r o s o -2 —m e th y l^ S -e tb y lp y rro c o lin ©  when 
d is s o lv e d  ia  w a te r l ik e w is e  in d ic a te s  th a t  a' t r u e  a it r o s o  
group i s  n o t p re s e n t un de r th e s e  c o n d itio n s ' m d  th e
phenomenon resem b les  th e  c o lo u r  changes th a t  o c c u r when 
n l t r o s o  p y r r o le s  a re  d is s o lv e d  ia  a l k a l i . .  i  t  re  so-* 2i 4 -  
d im e tfc y l-S ~ a e e to p y rro l# j f o r  example, which i s  deep-greea 
m d  one o f  t h e  few t r u e  n i t r o s o  d e r iv a t i v e s  o f  p y r r o le ,  
i s  s o lu b le  l a  a l k a l i  to  g iv e  a b le e d - re d  s o lu t io n  '{F is c h e r  
and O r th ,  op . c i t . , p . 1 0 5 ). The p ro to n  a v a i la b le  ©a th e  
n i t r o g e n  atom o f  p y r r o le  which enab les changes o f  t h i s  k in d  
to  o c c u r  i s  n o t  p re s e n t  i n  th e  p y r r o c o l ia e  n u c le u s , however,
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m d  In  m y  ease i t  ht® be ta  t s ta b l i s h e d  th a t., th e s e  a i t pose 
d e p iv  s t ip e s ' n o t - more so l a b le  la  a lk a l i  thaa. la
. w ■■ tm m XM M T  AL:  ^ " ■ y' '
■ I n  a l l  ©xp e rim e a ts  ©oam eretal d e c lin e  d r ie d
- &
o f t r 'e s is t lo . " s o d a 5 b .p .  127*S~129*S*/763 ma. was employed* 
•fhe n i t r i o  a o i t  used h&& d. 1 *4  u n le s s  o th e rw is e  s t a te d . . 
and th e  adsorb ©at t lu m in  a was th e  .s ta n d a rd is e d  m a te r ia l
o f  Savory -and M oor#.
All  m . p . s  a r e  unco e r e c t e d .
P y r u v ic ; a c id .   ^  ^ v: :■
. •' th is - ' compound w as-prepared by th e  d ry  - . d i s t i l l a t i o n ,  
o f  t a r t a r i c ■ ®oid w ith  po tass iu m  b is u lp h & t© :- (O rg . Syath* -*•>• 
C o l l .  vol., X , , l© 3 2 f p . 4 6 2 ).
• IM y L L j^ x j^ y  s tu * - **
A s o lu t io n  o f  P y r u r ie 'a e id  {^30 g *) in  a 'm ix tu re  
o f  a lc o h o l (200 ©•©•) and c h lo ro fo rm  (400 c . e . ) was h#a t#d  
un d e r r e f lu x  in  ; th e  p re se n ce '-o f p ~ to lu e » e s u lp h o n ic  a c id  '.. 
(2g . ) i n m -  a p pa ra tus  f i t t e d  w ith  a t ra p  to  remora tfe# ' - 
w a te r form ed d u r in g  th e  e s te r if ie a t lc s a *  When w a te r had 
©eased'; to  .•■■collect la  the . t ra p  ( a f t e r  ca. 3 h r s . ) » th e  ' 
m ix tu re -w a s  : cob©©.atrated ' e a re f u 11 y "Ih^.jracuo ■ at  1 o w- 
te m p e ra tu re , th e  re s id u e  d i lu te d  w ith  e th e r  and th e  
so lu  t io n  ' washed w ith  ■ a -■ 1 i t t l  e ■ so d iu s  • earbor*a te s o lu t io n  ■ 
and ;then  ■ wat e iy  •* A f te r  d ry in g  :th e  • s o lu t io n  and-' rem oving
mt i l l0 s o lv e n t .• th e  re s i& u  e was - d i s t i l l e & * . th a  f r a c t io n ,  , 
b . p ....141-146°, b e in g  c o l le c te d  (127 g * l ,  y i e l d ) • :
IS ii^ L J L ^ ^ ^ Q O L E L t.*  **
I M s  compound was p re p a re d  by a m o d if ic a t io n  o f  th e  ,
aiethod o f " Wspd C£.t 1923,'' lS S , JSSD7)
'....... fo  e th y l -p y ru v a te  (1S 0 *4 g *} b e s te d  to  .60 $ , b ro m in e
(55 e .c * ) . ’ was'' ®d*e w ith  s t i r r i n g  ' a t such a r a te  th a t  th e  
te m p e ra tu re  o f  'th e  'm ix tu re  rem ained a t 60~6Oe - w ith o u t
■ e x te rn id  fem a ting ' C2,5 h r s » ) • Ih e  r e s u l t in g  y e llo w :. 
l l # * i &  a f t e r  c o o lin g  mm d i lu te d  w ith  c h lo ro fc rm  {SCO c *c * )  9 
w a te r {2Q0 ,c .e# ) added, 'and th e  m ix tu re  t r e a te d  s lo w ly  
w ith  ca lc iu m  ca rbon  a t a w ith  s t i r r i n g  u n t i l  th e re  was no 
fu r th e r -  e ffe rv e s c e n c e  (45 g * )  • ’ ' Sh.e e h lc re fo rm  la y e r  was 
.se p a ra te d , washed w i th 'a  l i t t l e  w a te r and d r ie d .  A f te r  
rem oving  th e  s o l v i t *  •. th e  re s id u e  was d i s t i l  1 ad- 1b y a ouo % '- 
th e  f r a c t io n ,  b .p * . 98-1 OS0 / 1 4 mm*, b e in g  .c o l le c te d  
{113 g * l ; } 54*5:1 y ie ld )  . :; /
Bromopyru v l o rL aei...4* - ~
' I h i s  was p re p a re d , e s s e n t ia l ly  by' th e  method o f  Ward 
( l o o * ' c l t * )» '
t o  f r e s h ly  d i s t i l l e d  p y ru v ic  a c id  (BS g . ) hea te d ' in  '
/a -b a th  m a in ta in e d  a t SO0-, • d ry . b rom ine  (50 *2  e« c . ) was'
added; drop w ise  .w h il m p ass ing  a. ra p id ;  stream  ,o f  n it r o g e n  - - ■ 
th ro u g h  th e  m ix tu re . C l*5 h r  e *).*;•• ■ At t  e r .. th e v a d d it io n •. t h e . 
r e s u l t i n g : syrup .was hea ted  t o '■.70?-. and --the n it ro g e n  passed 
ra p id ly . . . fo r  a . f u r t h e r  S h r s .  : On c o o lin g  • a s t i c k y . b ro w n ish  
s o l id  was fo rm ed , v t r y d  e l i  qu©so©nt - in ' a i r , ; which a f t e r  • 
n e c r y s t a l l is a t io a  /fro m  d r y . bena tae  y ie ld e d  b n o m o p yru v ie . • 
ae i& \asV& '; no h~4 e l i t e s  cen t ■ w h ite  powder, a .p .  .56~59° •'
{ f i g * ; .  B 6 I : y i a t )  * r :  ■•:■■■
(r-.'.v:From the -be nae ne  m o th e r - l iq u o r ;  a. brown o i l : was; c:\ •;■ 
d e p o s ite d  o n , d i lu t i o n  • w ith - ..p e tro l w h ic h /c o ii ld .no t-.be  ■ : 
c r y s t a l l is e d * p ;  I t  i s ,  to  b e 'n o te d .:- th a t no 's o l id  m a te r ia l 
a t . a l l  c o u ld  be o b ta in e d  from " th e " above p re p a ra t io n -  i t - - :  
th e  h y d ro g m  b ro m id e -w a s ‘ n o t removed th o ro u g h ly  w ith  th e  
n i t r o g e n .  /. ; - - : P..
Eea.etion ' o f  et h y l  brpj i ooy ru  v a t e i wj t h  ja r?  1 co* In  e*_ J ^ e s  ar*st|lon
< M L ? »***>*-rl  ^ e- &« ~ . '
A m ix tu re ' o f  -ethyl, b ro m o p yriive te  {50 g #) and' 
a r p lc o l in e  (20 e * c . )  in  dry a lc o h o l {200 o .e . )  w a s 'h e a t e l  
on t h e . s te a m -b a tli f o r  4 h r  s . ,  and then  s to re d , a t room - 
te m p e ra tu re  f o r  3 days. She a le o h o i ’ «as remove&- in , vacuo*
th e  re s id u e  d i lu te d  w ith  w a te r and th©  s o lu t io n  e x tra c te d  
w ith  c h lo ro fo rm  to  remove c o lo u re d  im p u r i t ie s .  Sodium
M © a rb o h a t  © was them - added ©&utleu s l y  t i l l  ©X£ err©so©n©© • 
©eased,, an 4. t h  © 'r e le a s e d . a**p iaol in © , e x t r a c t  ©4 w i th -e th e r#  - 
l o ; th e  f i n a l  brown "'aqueous s o lu t io n  exce ss . sodium .;
b i© a rb o n .a te , . (2 0 .g * ) . mm ..added: and. th e  m ix tu re  he a te d  under ■ 
r e f l u x  f o r  4 ;h rs .  t a i l #  s t i l l - w a r m , '  th © '.s o lu t io n  was'" 
a c i d i f i e d  : w i th  ' - d i lu t e  h y d r o c h lo r ic  s o ld ,  mhm th e  p©quir©d 
py pro col  l a  ft, &**© arho xv t 1 e &e i  d tsc* « r * ie d --  as a p al © grey 
po wder. - t h i s  - was-:; f i l t e r e d ,  wash ©a - w i th  • w a te r and d r ie d  '■
C l2*2  g*j . . . . ?$*&$■ y ie ld ) . . . ..... ( i f  . th e  .s o lu t io n  . is  a c i d i f l ed-.....;,..
when c o l d ' th © :" a c id  sap a* a tes  --'as 'a- v e ry  •“f l a © powder w hich 
i s  d i f f i c u l t  to  f i l t e r ) .  t h e  c rude  s o l i d ,  m.p. -226°
Cdecomp*), was d is s o lv e d  in  h o t -a lc o h o l a n d 'th e  r e s u l t in g  
brown s o lu t io n  t re a te d  w ith  ch a rco a l to  y ie ld  a g rden  
s o lu t io n  from  which th e  a c id .-separa ted ' as t in y  b u f f -  
c o lo u re d  n e e d le s  i f  co o le d  r a p id ly ,  e r  sm all- cubes' i f  .. 
c o o le d  s lo w ly ,  » * p . 240-241° {’decomp. )  a f t e r  s h r in k in g  
aad -darken la g  fro ® . 215°. -{found* 0 , 66* 6 ; ■ H, 4* f |
N, 9 *1 . -Calc. fo r-C «H 70aE 0, 6 7 *1 ; H, 4 *4 ; K, '8 * ? f ) .
I h e  r e s u l t s  o b ta in e d  when o th e r  c o n d i t io n s  were used 
f o r  t h i s  p r e p a r a t io n  a re  summarised i n  - th e  f o l l o w in g  ta b le *  
In  each case r in g  c lo s u re - was e f fe c te d  by r e f lu  X ing  th e  • 
f i n a l  aqueous s o lu t io n  c f  th e  q u a te rn a ry  b rom ide  w i th  • 
sodium b ic a rb o n a te  (5 g . ) f o r  3 h r  s . ,  fo llo w e d  by. (
1 00
a c id i f  ic a t io n  "« 3 :d e s c r ib e d  above.
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f t ,  o f  ;V o l. ' o f
|4 y% C6E7K
Est e r
- 0,0#
:5. g . 2*5 ?
5 S* 2*5
& . . '  §*' 2*5
§ g . 3*0 '
; 5 8* . . . . :.; S* 5 1' «5 * %
. G g *
5 g ,
o
3-0
5 g . ' *■£ * A '
«**. ^  * * * * * *
Solvent." and
- : Volume-.,
■ •<*>. w»t ■in«wmw» ivWi *< **nn» ****-m**m
■: , **w .-
Alcohol*..- io -.
3§b z ®b sy 10 
MeStOO, 1C 
A lc o h o l, 10r*JLU V-» V •*- , ...
A lco h o l *'' 10 
A lco h o l * 10'
A lc o h o l,"  10
e. e. 
c . c •
'c* c,-
0« 8 * 
C. 8* 
C. 8* 
C.C.
CO&dttlO'&i
Hoorn t  ear 
Hoorn t€To: 
Boom temr 
Boom'temo 
Hefluxed - 
$®flii % ®d 
B e flu x e d  
B e flu x e d
. fo r . 
* fo p  
. f o r
. to p  
f o r  r  
f  o r  3 
fo p  4 
t o r  7
6 days
7 d t^ s  
6 days 
1 8 :h rs  
h r .  :-
'hPS* ; 
hPS. . 
hrs« ■"’
I I  e l 4.
w t. ; 8 ,
0*10 • 3*0 ■
0 *8 4 20*5
0*77 18*6
0*25 6 * 1*
1*05 28*5
1*14 ■27*7
0 *7 2 17*4
1*0 24*3
.* Bo f u r t h e r  m a te r ia l:  was o b ta in e d  css h oat lu g  tb s  m e th y l
e th y l ke to n e ' moth op -11 quo re  f o r  2 hou rs , •
a c t io n , of.APO-mo ^ygniv io  a c id  w ith  & ~p icoX fae. ~
fb®  r e s u l t s  o b ta in e d  in  t h i s  re a c t io n  a re  summarised 
in  th e  f o l lo w in g  ta b le .  . la  a l l  cases where h e a tin g  - was 
used gas e v o lu t io n  was n o t ic e d *  fh ®  p ro d u c t o b ta in e d  
a f t e r .•r in g  c lo s u re  was am ch -crud e r than  'th e  p r o d u c t ' 
o b ta in e d  f r -om th e  bromo e s te r .
101
^ ^ ^ < 8 # i « w a t . ttiWMwa» m rft» « .i» W '*w < > « » *m «h  m» i * « t « * —» > • * »  %m<■»■«■
f t .  o f  
: B r
Arid
VoX,of
Cig Hf r ! .
~~gf™  
2 • 5 *-
*o
 
‘ •
■•■ o
* a * 
1 i
. . . .
5*0 3*0
5*0 ' 3*0
S3* 5 1*5
10.*0 ■ . 6*0 . '
S o lv e n t- and - j
'. Volume •■ "." ‘ ■ j
>*#»• »<«n"«*n« fWHMrtti,! wifrnupji ,«nrm»w w*?
C o n d it io n s
j k l coh o l # 5 o* o* |B © flu xe d  for* X h r  
"■■Wst©ry;-15 ■' 
c e t io ' a c id .
l e t e ^  • ' * ■ ° f o r  3 h rs .
, . 0  c «  e .
Heated on ' s team -ba th  
f o r  0 *5  h r  s.
A le o h e lv 5 0 »o. {loom temp, for 5. days 
- : ’ j|Heated Oust to to ilin g
hi oohoi 9 ; 2Q\c/e,jj.\v.then a t room temp,
t| f o r  7 days •
X
111
I t ,
sld. '
 ^ S
0 * 2 8*4
0* % 4 *2
0 * 2  
0* 28
- 4 *2  
; 11*6
1*32 13*8
<M H# tftW *'»
M e th y l' n y r ro e o lin e -S ^ c a rb o ty la te ,  ■- ■- ■•***•*■ ♦*•»» *«0» .*JS»W*. wm» WHf■ MO* ***■ **"» •**•*“ ■*■»*» ■*•*» <H«'<Wlm%IWil «m*«MC* «*<* «cM- <H*^W '««■«•» •« *
h s o lu t io n -  o f  th e  a c id  .{0*5. g . )  in  d ry  a ioxsn.£2Q  o .e * )  
•was' t r e a te d  w ith  an 'e th e re a l s o lu t io n ' o f  dieascmethm *  in .  
th e  .usu at weyv..v;' . ..A fter rem oving excess, o f  'th e  re a g e n t and', 
th e  s o lv e n ts  :In .^ v a e i^  th e  b u f f^ c o lo u re d  re s id u e  was' 
r e e ry s t  a l 11 s@d "from  • acpi eon s & l eofcol to  • y le l  d • t i n y  ' c o lc u r l  ess 
p ie t e le t s ,  su p ." 97-99° , •. a f t e r  s o f te n in g  - a t 00® ,; •: (Found*- •.
0¥ .,03*2; ■-Hf .5*3; . H* 7*0 ;•- CieH$0 #  -requires:’ ■*> 68*8;
:r  5 *1 ;  • • H* a * 0 ; f ) ,
&  ft~D lb porno st r c c I n i c &o i  &. -  . ■
. T h is  compound was p re p a re d  by th e  b ro m in & tio a  o f  
.fa m a ric  a c id  (300 g . )  in  77*51  y ie ld  (Qjra./Jgynfriu  IS ,  17) •
I t  was used w i th o u t  p u r i f i c a t i o n  f o r  th e  p re p a ra t io n  o f  
a c e t y lm © d ie a rb o x y l ie  a c id .
f h i s  compound, & *p . 1*75® (decam p.), was o b ta in e d  from. 
a, P~&ifercmo s u c c in ic  a c id ' (36® g .)  in  $&*&§ y ie ld  by th e  
a c t io n  o f  p o ta ss iu m  h y d ro x id e  in  95;$ m ethy l a lc o h o l • 
O j^ v „ ^ n t3 i , ,  1§S 3 ) .  -
Dim et h y l ' ac e t y 1 m  e&l e arbo %y 1 ~
' th e  above a c e ty l enedi c a rb o x y l le  a c id  wm  c s t© r i f le d  
by' th e  method o f  Mouneu' sad Bong3?and C fn-g# ds ehem- f •
10S3, [» ]»  L is 113 in 7 0 *  y ie ld ,  th e  es te r ’'d i s t i l l i n g  &% 
0 6 -9 8 ° /20  mm, ' ' ■' . .
■ t o  *a s o lu t io n  o f  - d im e th y l ' a c e ty l *n « d ie *rb o x y l& t.« .
(16 -.5 c * e . )  • i n  d ry ; m e thy l a lc o h o l '£45 e . c . ; 0 *23  w a te r ) ,
d ry  p y r i d i n e ' ( t  o * c .)  was added c a u t io u s ly  in  2 c*G« • 
p o r t io n s - '  . 1 v ig o ro u s " re a c t io n ' s e t in  a t f i r s t ,  b u t 
m odera ted d u r in g  th®  a d d it io n  o f  th e  1 as t ;5 e -e . - Mo 
s o l id  d e p o s ite d  fro m  th e  r e s u l t in g  re d rb ro v n  s o lu t io n  • 
a f t e r '  s ta n d in g  in  th e  lc *~ e h ® s t f o r  2 days,, even on fe e d in g  
w ith  t r im e th y l.  p y rc o c o lln e b r io a r fe o x y la te .  ■ On d i lu t i o n  
w ith  w a te r {*75 c * e .)  a red -b row n  o i l  wa® d e p o s ite d  from
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which: .a mass o f  c r y s ta ls  -separated cm s ta a & ia g  f o r  a day. 
f l i t  c ru d e ;: s o l id ,  a f te r9 f i l t e r i n g ,  was washed ■ w ith  '& l i t t l e  
m e th y l -s ie c h o ! to  y ie ld  a . l ig h t -b ro w n  powder (1*2? g . ) .
A f te r  r e e r y s t a l l i s & t ic n  s e v e ra l t im e s  from  m e th y l a lc o h o l 
th e  -gasp a c t ad d im e th y l . 1-m ethoxy earbcm etho'atymethy lp y r ro o o l in e -  
2 : 3 ~ d i0 a rb o x y l at@ was o h t a iu  ad as c o lo n r l  ess n ced i m $ 
m #p*' 13 8 -139*6° ( l i t *  .142-143°) , ’ la r g e  .depression  OB 
M m ix tu ra  w ith  t r im e th y l  pyrro© o 1 iis © tr  ic a rb o x y la te  
p re p a re d 'a s  • d e s c r ib e d  b e low . • (Fon iid i O, 5 7 * 2 ; ' K , 5 * 3 j 
H, 4 *4 . ; C a lo . for* Ot6H l707 Hf 0, 5 ? *3 | H, 5 *1 ;  B, 4 *2 1 }*
e th y l . l - m i t r o p y r ^ o o l l n s-Bs ^ d i e ao b o y ~
•:. •;.: -  k . 's o lu t io n  "'of th e  above suspec ted  methoxy e s te r  
(0 *4  g * )  in  a c e t ic  • a c id  (1 e » e .) was hea ted  to  b o i l  la g  and - 
251 a i t  r i  0 a c id  (1 ’-0 . 0*) -'added. fh©  r e s u l t  lu g  o ra n g e  
s o lu t io n  w a s 'h e a te d  f o r  ea. 20 secs. d u r in g  • which t im e  
th e re  "was a s l i g h t  © v o lu tio n  o f  n i t r o u s  fumes'; ■ A f te r  
c o o lin g  th#- s o lu t io n ,  w a te r was added when a gum se p a ra te d , 
chang ing  to  a y e llo w - powder on . ru b b in g * f h is  was re *  
c r y s t a l l i s e d  fro m  60,t  a c e t ic  a c id  to  g iv e  th e  . a l t  ro-* e s te r  ;' 
as a y e l lo w  m ic r o - c r y s ta l l in e ,p o w d e r ,  m .p . 16O-1510 ,
( l i t .  ' f in ©  n e e d le s , '  m.p* 1 6 5 °)*  (^ouad: -0, 52*1 ; .11,' 3 *8 ; •
B, ; . l0 # 4. - ■ C a lc ,  .fo r CiaHteOeNe, C, 51*6 ; Ht 3 *6 ; B, 10 *1 1 )*
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r .' • f h t  method, o f  C ie ls  and:. A ld e r C Ann^L^Lt ' 4 9 8 )
16} was u se d ,-fo r- t h i s  p re p a ra t io n * ■:
Dry p y r id in e  (10 '•©, © .} was added s lo w ly  • to  © sa lta tio n . 
© f:;.dim e t h y l ; a c e ty l en ©di o arbo x y l a t ©;, (£5. c* e ,}  " in  d r y ' © ih # r • 
C l40' e• e*5* " H e& etioa  coma®aeed -tmm© & ia te ly * tlxe  s o lu t io n  
becom ing browa m &.. t u r b id '  a f t # r  a few  m inutes,- fo l lo w e d  
b y  g e n t le  b o i l in g *  v ■; A f t e r .• t h e . r e a c t io n .had su b s id e d  ,-•••
C ea» .0 *5  h r *  5 - th  a a ix tu  r  # .was s to  re d  a t . room t  m p  e ra iu r©  , 
f o r  3' day s r " and the - red ' sup era a t sat. l i q u o r  decanted- from  
the-darle .:--s ticky* -s o lid ' th  a t h a d 'se p a ra te d ..- ' ••! A ft.sr.. washing 
w ith  e th e r * - th e  -w a d e  ■ s o l id '  was ®h$fcm c o n t in u o u s ly  -.v; :;;. •.- 
Ce&.« 1 h r * ) ' i l t h  - d ry  a e th y l :- a lcoho l." (55. e . c . ) - to  y ie ld  a .r, 
y a l l  o r -o  rang a c o lo u re d " powder... ••:- • 'A f te r  • f i l t e r i n g  and 
washing w ith  a l i t t l . ©  m e th y l -a lc o h o l*  th©.- c ru d e -o v  
p y r ld o e o lin ©  e s te r  (13*7 g . ) »: m*p* 182^ , was r e c r y s ta l  U s e d  
from  a c e t c n i t r i l e  as f l  at*; b r ig h t  .y e llo w  p r is m s , '■ sup* 
186-186° ■■■■to- a ' d a rk - re d  l iq u id -  ( l i t * ' .  »*p.': 187-168® ) *■; ; f ;,, 
(Fcund i- -C f ■■66‘ 5;" H ,;-5 '*8 ;.' » ,\.4 *2 .-: C&io, f o r  -C1f R n  0* »,'■.■■" 
Cf ■ 5 6 *2 | - 'H;,'- 4 * 7 ; ^ - 2 * 9 , $ ) * :  -  
- - fh©  - o r ig in a l red  e th e r  ee l,-m other l i q u o r  was shaken a 
r a p id ly  w ith  d i l u t e  s u lp h u r ic 'a c id  (0 *5  8)» the, two la y e r s  
■separated 'and ’s to o d  o v e rn ig h t ,  when from  th #  aqueous la y e r  ■
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s sm a ll q u a n t i ty  (0 *2  g . )• o f  • th e  above te tpae&rboxyl.lo
e s te r  s e p a ra te d . ^rom th e  m o is t e th ec la y e r  a lso  t  sm a ll 
q u a n t i ty  {0 *4 2  g . )  o f  ' r a th e r  im pure  e s te r  was. is o la te d .
■ -ffc is  compound was p re p a re d  by th e  method o f  D ie ls  
a id  &1 de r : t | o e . pi t . } .
So' a s o lu t io n  .of.-1 ©tram e th y l p y r id o c o i in e r l t  2s $s 4— - 
te t r& c & rb o x y la te  (12 g . )  in . b o i l in g ,  a c e t ic  -a c id  (50 o .s . )  
a b o i l in g  s o lu t io n  o f  sodium a ich ro m a te  (10 g . j  in .  a 
m ix tu re  o f  a c e t ic  a c id  (20 c. c .) and w a te r (10 s. e. J was 
added s lo w ly  .so th a t  th e  m ix tu re  c o n tin u e d  to  b o i l  g e n t ly  
away from  th #  sou ro e  o f 'h e a t .  A f te r  th© i n i t i a l  re a c t io n
had s u b s id e d , h o t  w a te r (100 o *e .)  was_ added and th e  
m ix tu re ,  co o le d  i n  th #  l e r c h e s t t when crude, t r im e th y l  
py r r o c o l in e ~ l ? 2s 3 ~ tr ic a rb o  x y l a t a s eo a ra t ed as., g re y  a eedl es, 
w hich were f i l t e r e d ,  washed w ith  10 a c e t ic  a c id  and d r ie d  
o v e r sodium - h y d ro x id e , m .p. 140-142° (2*65  g . t  D ie ls  and 
A ld e r c la im e d  4 to  5 g-. )*  . lh e r e  was n o , fu r th e r " p r e e lp l ta c ­
t io n  o f • s o l id  on th e  a d d it io n  o f  move w a te r (100 c#o .) 
to  th  e .mo th  e r  1 i  quora , an d on p a r t i  a l . n m t  r  a l i  i  a t io n  w i th  
sodium b ic a rb o n a te  a da rk  gummy " s o l id  was d e p o s ite d  which 
c o u ld  s o t-b e  p u r i f ie d ,  .. .,-
10©
' -She c ru d e ' m t  e r w a s r s o r y s ta X l ls e i  s e v e ra l t im e s  
fpom m ethy l  a lc o h o l (ch a re ***!) .1© y i e l d  e o lo u rX e ss  n e e d le s , 
m.p:. 146-5 -1  4?*S° X l l t . ’ 1 5 0 -1 5 1 °)’. . (Found: C, 5 7 -a;
If,  4*4} K» 4 *e . ' "' C a le . • fc p  C14H ,30«H, C, 57 *7 } H, 4*8* •
H, 4 * 8 * ) . . .
H y d ro ly s is a n d  .d e c a rb o x y la tio n  o f  p y p ro  oo 1I jU r  ljJffiJjfa, 
t?£  o e rfro e , e s t ®i»«~ —
fh e  above e s te r  {1 *5  g * } was heated. g e n t ly  u n d e r r e f lu x  
f c r  BO a la s ,  la  a s o lu t io n  o f  p o ta ss iu m  h y d ro x id e  (Z* % g . )  .•
■ in  w a te r (7 : e * e . ) . M te r .  c o o lin g ,  th e  s o lu t io n  was d i lu te d  
w ith  w a te r ' C10 ' o'• o .)  , a e id i f ie f t  w ith  d i lu t e  s u lp h u r le  a c id ,  • 
and. th e  w h ite  s lim y  p r e c ip i t a t e  s to o d  a t room /te m p e r& tu re ' 
. to ?  $ h rs ."  when i t  changed to  t in y  c r y s ta ls *  • She s o l id  
was th e n  f i l t e r e d ,  washed w ith  w a te r, d ra in e d , and t r e a te d  
w ith  d i l u t e  h y d ro c h lo r ic  a c id  (7 e * c . ) • On w arm ing■ th e  
m ix tu re  carbon d io x id e  was evo lve d  and th e  s o l id 'g r a d u a l ly  
became p u rp le *  A f t e r ' t h e  re a c t io n  had ceased ( o a i  5 m m s .} 
th e ' r e s u l t in g  c rud e  p y rro e o lin e ~ 2 ~ c a rb © x y ll©  a c id  (0 *75 ' g* $ 
901 y ie ld )  was' removed 'and d is s o lv e d  in  h o t m e th y l - a lc o h o l 
to  y ie ld '  a p u rp le ,  s o lu t io n  which a f t e r  tre a tm e n t .'w ith  •"•'• 
.ch a rco a l '.gave a pa l®  green s o lu t io n  from  w hich th e  a c id  
se p a ra te d  as ©re&m~col©ured p r is a s - ' on c o d in g ,  ® .£* 23O-*®^0
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( decomp • )  '• a f t e r  s h r in k in g - end d a rke n in g  fro m  S I5®« -'Mo ? 
d e p re ss io n  on a d m ix tu re  w ith  p y r e o o o l la tH ^ e a r b o x y i ie
m i d  p re p a re d  by d i r  se t synth ©si s as described above*
;(founds • K# 9 * 0 ; ! ) .  ' ■
If e th y l • p y rro e o liB e -S h e  a. rbo x y l a t # *
M w w W fiw  - : « ? % ■ < * -*W;•****■ * * *  <***ofw' * » * • « * * * • *w*- r«a*hw V«im-w*iW*-«w**•*ee*'
■ ■ ■•■-; t h is ^  compound p re p a re d  fro m  th #  above m i d  mm 
o b ta in e d  as c o lo u r le s s  p la t e le t s ,  m*p* • 97-90° , • a f t e r
softening... at '00°, n© d e p re ss io n  on ad m ix tu re  w i t h / t h e  
■ester d e s c r ib e d  e a r l ie r  (founds K, 7 *6 S ).
p g r  ro jco l 1 n #_. — ■ ,,
- - . • lh®  method d e s c r ib e d  by f  3c h i t s c h ib s h in  and S ts p snow
f o r  th e  p r e p a r a t io n  o f  - t h is  compound fcjas been somewhat : 
m o d if ie d .  '
■A m ix tu r e  o f  a ~ p ic o l ia #  (180 g * ) and c o m m e rc ia l ly  -p u r#  
.©hloro ace tone  (b *p *  118*5 -1 2 0 *5 ° /760 rsm.5 C l,  5 9 *? f  ar f f $ '  
mono ch i ©ro.&c # tcn  #) (ISO -g .) was heated on th©  s i  earn-* ba th*
A f te r  10-15 m ine. a. v ig o re u $ r# a c 11 o n . se t i n  as-d th a  
m ix t u r e  removed from  th #  sou rce  o f  heat u n t i l ,  t h i s  , 
had subs ided  ( e x te rn a l  c o o l in g  was sometimes n so cos a r y ) .
■ A f te r  - h e a t in g  f o r  3 h r  s. - th©  r e s u l t in g  'darfcHbrewn syrup  
"was. coo l @d,• • d i l u t  ed - w ith  w a to r { B l i t - r e s ) ' . tp &• th #  aqueons
10.8
s o lu t io n ;  e * t  r io t e d  se ve ra l; t i mm  ,w itfc ehXeroform  to  ■ remove 
d ark gtmmy .at a t © r i &1« (N .B . In  i  t  i  at I  y  th  # e sp © ra t io s  o f  t h  # 
© h i© re form  • 1 ay e r : i s  d i f f i c u l t  ow ing to  th© d a rk  c o lo u r  o f  
b o th  p h a s e s . ) ■ .S o lid  sodium b ic a rb o n a te  was the n  added . 
. to  th e  aqueous la y e r  u n t i l  e ffe rv e s c e n c e  had ceased, ta d
th e  l i b e r a t e d  a ~ p to o ll& e  e x tra c te d  e l tb :. e th e r*  ' . f © . th e  :....
f i n a l  aqueous s o lu t io n  ' . fu r th e r  sodium b ic a rb o n a te  (S00 g . )
: was - added and th e  m ix tu re '.:%©*£©& on th e  steam -bath.. for-.- *••.: 
1 :.hr# ' '• f h e . 2~.m@thylpy r r o c o l in e  form ed was removed in  a * 
em rren t o f  steam , d is s o lv e d  in , e th e r ,  th e  s o lu t io n  d r ie d  
o ve r • sodium s n ip  h a te ,  ^and, th e  s o lv e n t removed., t o . 1 eav#
_ th e  p ro d u c t  as - a 'e re .sn -cc io v re d  s o l i d ,  m.p*- 57*~59s 
(1X5 g . | ' 4 t f '  y ie ld ) . .
. F o r com p le te  p u r i f i c a t io n  th e ' m a te r ia l  w as-sub lim ed 
at: IS  mm*; p re s s u re ;  ^ t b  -a b a th  te m p e rs to re  r i s i n g  to  00® * 
■In'-a;" la r g e '  apt a re te s  ■ a.s much' ©s-'50. sr. has bees p u r i f i e d  .• 
- l i r  a p p ro x im a te ly  10 h rs .  in. t h i s  'my.-  ' ,B£«p* 69 • 6% . .>■•. .
> . p v  i0 C @/i.2 ' i® ;  , : ;
;  X -';■■■ f i e l d s  s i  m il &r to - - th a t  ' above were o b ta in e d  wh#a ,, 
■ r e d is t i l l e d  t e c h n ic a l  monoc h le .ro acetos©,' b.f?» ■ I18*-£HLStt* .,-.•. • 
{C i,. ; '44« lS  *  6?*SS 'me no ch i ©re acetone *  32* 5.,I  uasy&.i© t r i e & l  
-diohloroac© ton©* b.p* 2 20° ) ? t i g  ng#l la  e q u iv a le n t^ ' 
rameun t  #. ' t h  © ' reais 1 t s  ©bt ©in ©1 o r e o n d l t io c  a ar©
sum m arised in  the following t a b l e .  la  each ease 5 g. 
o f each reactant (933 chloro acetone was us#&); was dissolved  
la  10 ■#.#. o f  th®  solvent except where watef was used when 
th #  volume was 20 e.e . f /
mm i»m Wftfr mu •«*- M** ***■ mm *mr t
' S o lv e n t f.l i e  c f  H e a tin gm-om* «Wf MM MM MO. mMSOtim . C o n d it io n s— »l|<ir nutr i,WH law »WrMM»MW* iMMWM ij i'.!.MMi iMK'i wlfl wmiMWTiHi JrtHH'pW.1 Wtt* MfrM-MHW HMr«WW»«
H i
L * t -
■ jy y iiw iM
. M
m m *  ni>» *w>«wt»
m * 2 h ra „' la  o i l - b a t h  a t' 110-115® - 2*9 g . 44* 2
Ac e tc  a t - :/ 4 h rs *  - 1 © f lu t in g l * 3 I g * 20*0
A lco ho l 6 h r  s. B e f lu x in g 3*1 g . 47*3
A c e tic  ■ a c id  . 3 h r  s. 0 n steam -bath ' "■ 1 *2  g * 18*4
Carboa .7 h rs . B e fiu x in g . 1*8 g* 27* 6;te t ra e h lo P ld e
I Water 4 h rs * B e flu x ln g 3 *2  g . 4S*8
itr'fifi in v -hit Hit  —- T i.-lpn  i mil MM nr»» «t», «w.m >ww jm wwntii? CtwTr I—1 » » « **» *» « »
& & etony l*a -p ico lin iam " ch lo ro p l & tlnate*-;~  .'
, to  &' p© r t  i o n ; © f  . th  e saw eou s . so In  t  lo rn / © i  . th  e m  a t ary  
c h lo r id e " ' a ft® ? ' re m o v in g /ta r ry  ;■ b y -p ro d u c ts  la  • th e  above 
i  rep a u c tio n  - o f  . 2-m e th y lp y rr©  c o l is  #* /s o d iu m b ie  arboa a t e was 
added c a u t io u s ly  u n t i l  e ffe rv e s c e n c e  ceased* ■’ and th# . 
m ix tu re  .war® ed to  about 40° ; to? eo&pl at® "the l i b  © ra t io s  o f ' ,  
fife -p ico llae * .which was ..then th o ro u g h ly  e x tra c te d  w ith  e th e r .  
t h e br©wn a$ueons 1 ay#r .was :,m a d e "/s lig h tly , acid.- w ith  ■ d i l u t e  ■ 
h y d r o c h lo r ic  a c id '.and  -.then shaken . w ith  . chare© a l s e v e ra l 
t im e s  a t .room ,.tem per& ture u n t i l  a p a le  s tra w -c o lo u re d  ■., 
s o lu t io n  re s u lte d .,  , - fh e /  a d d it io n  o f m  . acid  s o lu t io n  o f  , •.
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c h lo r o p la t lG lc  a c id  to  t h i s  c l a r i f i e d  s o lu t io n  p r e c ip i t a te d  
th e  re q u ire d  c h lo ro p l a t in  & te ' as a fenff~eo lo t i  re d  powder* •
M.p* 205° (decom p*) , a f t e r  d ry in g  at- 100s ( l i t .  m*p* $ 
decom p.)* ’ (Found* Cf 29*9 ; Hf 3*6 ; H, 4* 1 ; F t *  B8*5.
C a lc , f o r  C * * H 24$ a? t  Cl e , H &01 Cs 29*6$ Hf 3*6$ ' Ht 3 *3 ; '
Pt9 26*9,1).
e tp n ^ l^ ^ p ; 1 co lIn iu m  j? i  o ra t  e* —
An a lc o h o l i c -  s o lu t i o n  o f  p i c r i c  a c id  was added to  a 
p o r t i o n  o f  t h e  c l a r i f i e d  aqueous s o lu t i o n  p re p a re d  m  ■ 
d e s c r ib e d  above. ^he b r i g h t  y e l lo w  c r y s t a l l i n e  s o l i d  
w h ich  s e p a ra te d  a f t e r  s ta n d in g  i n  t h e  ic e ~ c h e 3 i*  was 
r e c r y s t a l l i s e d  from, a lc o h o l  i n  t i n y  r e c ta n g u la r  p i  a t  #1 e tc  t ■ 
m .p. 146•5 -147  • 5° t a f t e r  s h r in k in g  w i th  s l i g h t s m e l t i n g  
from ' 1 3 9 ° .  (Found; Ct 47*7$ • Hf 3*7$ 1 5 -2 *  .-
O ifK jsO gH* r e q u i r e s  0, • 47 * 6 $ Ht 3*7; 14*8:1).
He act io n  o f  ,Tnic d ln  e -W ith ,L.t,cr>pi co l is  & ^and aegton e*. p r ep ar & l io n  
o f  e th y lp y r t o  c o l i n t .  ~
Sc a m ix tu re  o f-a c e to n e  (5*8  g .)  and ‘o rp l c o l in e  (B0 e * e * ) t 
io d in e  (25 *4  g . )  was added p o r t io n  w ise . She r e s u l t in g  d a rk -
brown m ix tu re ,  now warm, was be s ted  on th e  s tea a rb a tfc  un de r 
r e f lu x  f o r  0 *5  h r . ,  and then  in  vacuo to  remove most o f  th e
i n
t s a  r e a c t e d -  e r p i e o l i a e *  •  ^ W a t e r *  " w a s  a d d e d ' -  t o  - t h e  r e s u l t i n g  
d a r f c - b r o w a ' p a r t i a l l y  s o l i d  mass ' f o l i o w e d - b y  s o d i xm- y  " 
b i e a r b o n & t e  ( o j v  ;' 1 0  g . ) a n d  ' t h e m ! x t u r e  * 1 © w l y  ' d i s t i l l e d  - • 
i n  a - c u r r e n t  - o f  s t e a m .  ■■'■" " s m a l l  . i p  a j a t i t y  o f  a n  o i l ,  w h i c h  
w a s  '' d i  s  c  a r  4  e d f  c  am e ' o  v  e r  ; a t ; t  i  r s t ' f o 1 1 o  w e d " b y  $ - a  e t h y l -  ■ 
p y r r o c o l i n e . (2 *0  g * $  19% y i e l d )  * '' t h e '  i d e n t i t y  o f  ’ t h e  
p r o d u c t  w a s  c o n f i r m e d  b y  ® * p .  a n d  m i x e d  m * p «  w i t h  am 
t h  e a  t i  o : s p  e o i m  a n  s u d  g  # n  ® r  a l ' p  r o p  e r  t i  ©3
j H M e t h ^ l p y r r o e o l l n e  p i e r  a t  e« ■■
■' ■ A, ec a e ex* t  r a t # d  s o lu t io n 'o f  p ic r ic  ae id  la - d r y  ;‘-e th y l'"
■ a c e ta te ' was "added to  am -ethereal so lu tio n  -of' f re s h ly  
sublimed 2~ m etfty lp ycro cc lin e ' an t th e  b r ig h t y e llo w  p r e -  
e lp ita te 're m o v e d  and washed" w ell w ith  ether (m.p* 1 1 0 —1 1 1 ® ,  
deecmp*).  ^ On p e e ry s t& llis & tio n  from alcohol o r  e th y l 
so s ta te  the. feJjjug&Lft is  obta ined  as g re e n is h -y e llo w  needles , 
®*p* 111-112°■ :■ (d te o m p . ).- (founds . 'Cf 50* 3; -H, .3*4f '■■:
- 0 i s e 1 2 0 ? i 4 r e q u i r e s  C , "  6 0 * 0 ;  H ,  --3* 3 ;  ■" :. .
From, s e e tie  a c id -g re e n is h -y e llo w  needles are  also o b ta in ed  
b u t  t h e  m. p • is  .102- 103° ' : ( deeomp.)  amd. the' p ro&uot •
.apparently ' - c o n t a i n s  0*5 mol# o f n o e t i c  ( f o u n d s  1
H 3*5*
C , '  4 9 * 5 j  )  N ,  1 4 - 5 .  C 1 s H i a 0 » B , » ,  0 - 5  C H , C D 0 H  r a q p i i r e s  ■ '
C ,  4 S - 2 ;  K ,  - 3 * 6 ;  ' N ,  1 4 * 4 3 ) .  : ■-
XI s
' On-. r e e r y s t a l i i s a t i c i i  f ro m 'a c e to n e  th e re  i s  am eh 
d e c o m p o s itio n ' and’; th e  m *.p.:goes; down-. at'-’f i r s t  sad' the n  ‘ ; 
r is e s  to  124® (v ig o ro u s ' dooom p.). ; ' fh e  s o l id  t M s  is o la te d  
i s  r a th e r  green'" and'..decomposes cis 's ta n d in g *  ' "k good 
a n a ly s is  c o u ld  n o t be o b ta in e d  f o r  t h i s  m a te r ia l ,  and 
f a r t h o r  'r e e r y s ta l  1 is a t io n  - eaneed; comp 1 eta  lo s s  a t ■ #vc ry  
a tte m p t, w . ■•„ ........
: In ' th e  "p re p a ra t io n  o f  th e  p ic r 'a te  ' i t  i s  : a d v is a b le  to  ■ 
us#  p u re  2~ m e th y lp y rr0 c o lia e *  o th e rw ise m ta ch  brown 'gummy, 
m a te r i a l i  a d e p o s it  ed'" w ith  th  e y e l lo  w' p r e o ip l t 'a ie * " ' '
A lthough t h i s ’ brown gurn' can” be  ’ removed by d is s o lv in g  th e  
c ru d e  m ix tu re  i n " "warn' ace tone and p r e c ip i t a t in g  : w ith  eth e r ,  
th # r®  i s  danger o f  th e  ace tone can s in g  d e com p os ition  ■ as 
d e s c r ib e d ' a b o v '
^ ^ c t h y luip y r r o c q l in e p,.er c h lo r a te ,  -  •
'S H K e th y Ip y r ro c o lin © "was d is s o lv e d  in ' 60S p e rc h lo r ic -  
a c id . and th e  r e s u l t in g  c o lo u r le s s  s o lu t io n  s to re d  in -  vacuo • 
o v e r  phosphorus p e n to x id ©  f o r  3 days, ' t h e  r e s u l t i n g ' "' ' 
orange-* co lo n  re d ' sy ru p , on ru b b in g  w ith  d ry  e th y l ’' &c e t a t e •''■••••• 
y ie ld e d  a w h ite  s o l id ,  ’ m*p* S 8 - * 9 2 ^ ' w h ich 'o n  r  ©o ry s t  al  11 s at i c  a 
from  a m ix tu re  o f  m e thy l a lc o h o l "and "e th y l 'a c e ta te  was " 
o b ta in e d  as w h ite " need les* /m .p ,' 92-95*5® , •'a f t© r  s l i g h t  ” ■
1 1 $
m a lt in g  from  8 #  (Found*. - Cf '4 0 *5 ; K , 4 *4 ; ' B* 6 * 1 ;
C lf - 1 6 * 6 . ’ ' CfH|0O4MCl : r ^ c p i r t s  C,.48*7; Hf 4*3$ 8, 0*1$
C lf 13* $1) . " T h ie  d e r iv a t iv e  darkened ©a ke e p in g  and th e  
od o u r  o f   ^S -m e th y lp y r ro c o I in e  became n o t ic e a b le .
etbylygrroool la  e eblogon! at in  itt.c. «* ’
io a solution of . &rm ethyl py two col Inc in d ilu te  
hyuroehlcrle acid m  ac id .solution o f eh lo rop la tia lc  acid  
was added when the requ ired -deriva tive  was p rec ip ita ted  
fear .a 'buff-colonred powder. .' 'fh is  darkened. ©a heating but 
d id  not a e l t :'a t  .360° ^tfouadJ C* S2*4| fi, 3*1; . 8 ,  4 *4 .  
CiaHaoKsp-tCle requ ires- €# $2*2 ; -.B, $*0$ 8* 4 *2 1 ) .
-  .-: ■
lb #  m ethod o f  1 s oh i t  s c h ib  ab i a and Step an© w ( le e .  e l t . )
has td®3 somewhat m o d i f ie d /
4 's o lu t io n  o f . S H a e th y lp y rr© o © lin e  (S I g#) in  a c e t ic _ 
a n h yd rid e  (150 e,.c*S c o n ta in in g  f r e s h ly  fu se d  sodium abeta% 
(21 g . l  was he a te d  unde r - r e f lu x  f o r  7 h rs .  th e  excess o f  
a c e t ic  a n h y d r id e  was la r g e ly  removed by d i s t i l l a t i o n  in  vaeuo i
. »■»«»?» w» w n.ui mm m> #
ta d  th e  re m a in d e r de s tro ye d  by b o i l i n g  th e  b la c k  r e s id u e  
w ith  a lc o h o l .  . l a t e r  was added t o  th e  -m ix tu re  to  d is s o lv e  
th e  sodium a c e ta te  sad th e  in  s o lu b le ,  dark © i l  was e x t r a c te d
1X4
w ith  c h lo ro fo rm . Ih e .e h le re fo rm  e x t ra c t  was washed w ith  
2M-sodium hyd ro  3: ld e f them w ith  ’w a te r, d r ie d  o v e r  c a lc iu m  . 
c h lo r id e  ta d  -the ■ s o lv e n t 'removed* •• th e  re s id u e  was 
d i s t i l l  ed jf i.  vacuo when th e  b u lk  o f  th e  a a te r i& X  e© 11 eo ted 
a t 170-165° /X6. m m . s o l i d i f y in g  in  th e  re c e iv e r  as & 
y e l lo w is h -g re e n  s o l i d . '  (21 g * f  7 § i y ie ld ) .  t h i s  was • 
r e c r y s t a l l is e d '  fro m  p e t r o l  'sum e th e r (b .p .  100- 1 & ° )
(c h a rc o a l)  fo rm in g  th ic k  c re a m -co lo u re d  clum ps, m.p* 83$ 
{ l i t .  sup . 8 3 ° ) .
Bengyl.idon..e d o r iv a t iv e  c f  _3 -cc® to -2-m e th y lp i r r o e o l in e .  —
f h i s  was p re p a re d  by th e  method used by S c h o lia  
f l o e . '  e i t . )  f o r  mono-soatopyr r o e o l in e .»w * i a » .
f o  a s o lu t io n  o f  3 - a c e to -2-a  e th y l p y r ro  c o l in®  {1 g . )  
and b e a ts !  dehyd® {1*5  c . e . )  In  a lc o h o l {1 0 . e .cu ) was 
a id e d  2S3-sodium, h y d ro x id e  (2  o .c . )  * ' A f te r  s ta n d in g  f o r
2 days th e  a d d i t io n  of-' a l i t t l e  w a te r to  th e  o ra ng e  s o lu t io n  
p re e i i  i t& te d  an o i l .  which s o l i d i f i e d  to  • a-mass o f  o range  
c r y s ta ls  on ru b b in g . B e e ry s ta l i is e d  from  a lc o h o l I n  
sm a ll' s to u t  o ra n g e  need! ©sf o .p .  10 2 -1 0 4 ° . (Founds 
0,. S2*S| -' B , 6 *4 | B, 5 *5 . . ; C igHieO il re q u ire s  C, 8 2 * i |
B, 5*8;■ » , 5 * 4 1 ) .  ' . 1
r , ;  1 1 5  .
-fcA ce toy SHm et fey Ip y  r ro  c o l la  e J ^ y ^ g d in i t  ..ffffifc ^ r lh y d g j^ ^ a c *  ~
• •’ • •' A. s tro n g  s o lu t io n  o f  2s 4 - *a in iiro p h # iiy lh y d r& z lB e  In  
& m ix tu re  o f  s n lp h ia r io  a c id  and a lc o h o l was added to  aa 
a lc o h o l ic  s o lu t io n  o f  a® #tc~8~m © thyXpyprocoline :& t room 
te m p e ra tu re . A d e e r-re d  s o le t le a  was p roduced  a t -once* 
md a f t e r  a few  m ioet.es m a lm ost b lae ic c r y s t a l l in e  powder 
began to  s e p a ra te , which was f i l t e r e d ,  a f t e r  s ta n d in g  th #  
m ix tu re  f o r  1 h r .  fh-a s o l id  was o n ly  s l i g h t l y  s o lu b le  
in  h o t e th y l a c e ta te  g iv in g  a b lo o d * re d  s o lu t io n ,  h u t  
more s o lu b le  in  d lo zm© and p y r id in e .  However, th e  
m a te r ia l appeared to  c r y s t a l l i s e  b e t t e r  f ro m -e th y l a c e ta te  
and t h is  was th e r e fo r e  used f o r  pti r i f l e  a t io n .  A f te r
d is s o lv in g  in  a la rg e -ve lu m ©  o f . t h i s  s o lv e n t th e  r e s p i t in g  
s o lu t io n  - m bst be c o n c e n tra te d  c o n s id e ra b ly  b e fo re  th #  
s o l id  w i l l  s e p a ra te . - in  t h is  way th #  d e r iv a t iv e ,  was • 
o b is in  ed as t in y  a l mo s t  J e t - b l  &©& i  r r  egul a r- , c ry  s i  a l s ,
&*p* 252° {decom p.) *• -'.T he  c r y s t a ls  &ppeared b lood -*red  by 
t r a n s m it te d  l i g h t  unde r th e  m icroscope* . (Found: -0 , 5 7 *9 ;
I I ,  4 *3 | « t 10 *9 . Ct7H i50 4Na r e t i r e s  C, t 7 * 8 |  . K , 4 *3 ; :
8 / '  19*8:1} V
U S
■'"'■ A 's o lu t io n -  . o f ' th©  aeeto ' camponsd (0 *6  g . )  i n  % m ix tu re  
o f  a c e t ic  a c id  (10 c . c . )  and p e rh y d ro l (5 c*c*> w as 'hea ted  
, c a r e fu l ly - n a d e r  . r e f le x *  Th# s o lu t io n  dariceaed i n i t i a l l y
becom ing a lm ost -b la c k ,  b u t as h e a tin g  co n tin u e d , th e  :- 
m ix tu re  became l ig h te r * • t i l l ■ a f t e r  0 * 5 'h r .  i t  was a lm os t 
•Colon r l  ess’.-' Th©' s o lu t io n "  was ■ th e n ’ evapora ted  on' th e  ; 
steam -b a th  t o " 1 @&tr© ' a .s iic fcy  - y #11© w rasid ia  © which - on :=:• - . a... '■ • 
r o b b in g 'w ith  m e th y l a lc o h o l y ie ld e d  .a.-'Wfcit© powder 
(0*06  - g * ) *:' 1 T h is  'a f te r  r  eery s i  a l i i  s a t io n  from  m e th y l 
a lc o h o l had a .p *  l$0~161e (deeom p.), bo d e p re ss io n  on 
a d m ix tu re '.w ith  'o ~ p 'ie o li» ie  . a c id  $~©xld© p re p a re d  by th #
. o x id a t io n  o f  . a - p ie o l in ie  • a e ld  w ith  p e rh y d ro l" (a*p  . l s i - 1 6 ^  f 
d e c a m p . ( © f. D i#1 s’ .and.j.A lder*.'• • TO3.). •..
• . . . .  The • ace tc  compound - £0*5; g . )  ' was d is s o lv e d  c a re fu l ly "  
in  c o n c e n tra te d ' h y d ro c h lo r ic  ac id . ,.{ l*b  c . c . ) ,  th e  s o lu t io n  
• d i lu te d  -'with- w a te r Cl *5 e .-e .) .-and then , im m ersed in  th e  
.. sieam-bsfch f o r  2*6 miss*'. ■ A f te r  c o o lin g *  th e  s o lu t io n  wm  
"d ilu te d . ' w ith  w a te r.; •■.treated* w ith  excess- sodium b ic a rb o n a te , 
and th #  p r e c ip i t a t e d  2~methy lf> y r ro eo 1 i  a © f i l t e r e d , ,  washed.
;. w ith  w a te r -and d r ie d  .between " f l l te r - p a p e r . - o  &«P* .68—59*5®,
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no d e P rts s io a  on a d m ix tu re ; w ith  . an? a u th e n t ic  specim en.
( 0 * 3 8  - g , ; . ; ;  1 0 0 i l , f i # i a ) ,  /
A£et£lacetone.w ;  - p
t h i s  ■ compound;, was .p repa re d  from - e th y l as e t a t e and 
a c t io n e . in :::the p re se n e # "o f sodium .by Cl a is e n !«  .m ethod, • 
fro m  d e t a i l s  g iv e n  by H ic M n b o tto a  C Be act Io n  a o f O j r & g j l« 
Comoon n & s * -1 § 36 s • p . SS40) .  - ' I l i a  c rude  p ro d u c t was f  p a c t io n a l ly  
d i s t i l l e d  -th ro u g h  a ;fid m e r- column,. th e ' t r a c t io n *  -,fe.p. . ,■ 
1 3 4 -1 3 5 ° /765 mm., -b e in g  c o l le c te d .  ■, ■; r .
3 -0 h lo F o 'a e s ty l aoetoh©. -■■■■"" ■ .:."■■ > ...
: t h i s  compound■. was prep a re d - 'e s s e n t ia lly  by th #  m ethod 
used  by 0@y { J , ,  1916, 107, ■ 18461 f o r  th e  p re p a ra t io n  o f  . 
e th y l : e ro h lo ro a e e to  a ce ta te * •
fo  .a c e ty la c e to n e  (46 g . )  co o le d , to  .0°. in  ■ .aa. i e e r s a l t -  
b a th  ; f r s s h ly  d i s t i l l e d ,  su lpha  r y l  c h lo r id e :  (30 'C*:e; 5 -was ' 
added drop wise.;., w ith  s t i r r i n g ,  /m a in ta in in g ,  th e :  tem p era tu  re  
o f  - th  e ml x tu r e  a t • 0 -5 ° * . •. A ft  t  r  :.th e a d d it io n ' th  e : deep** :: 
y  #1 lo  w -.1 1 tp  1 d .;. was • a l io  wed, to  ■ rea ch  .rocm -t #mp ®r a tu r  e • and 
th e n  h e a te d  on • t.he sfce&a-bath. f o r -0*5 h r .  to  remove most 
o f  ..the .s u lp h u r■,d io x id e . ; m d  hydrogen ...c h lo r id e  •.(a p ie c e  o f  
p o ro u s 'p o t  in  . th e  l i q u id  f a c i l i t a t e s ,  th e  smooth, re le a s e
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of • g a s e s ), Th© liquid was then cool©d, d i lu te d  .
with ether* and the ethereal solution washed with water . 
until th# washings were neutral to ccngo red. ' After 
drying th© solution and removing .th© solvent*' th# residue 
wm distilled through & Vigreux column, th© fra©tics-. 
fe*p* 149—1520 f being coll @©t@d (42*2 g.; • 6$S yield)*
ao &o etff 1 ac etCj>o.&. — ■
A ttem pts , to  p re p a re  t h i s  compound by th e  a c t io n  o f  ■ 
b rom ia e on th  © copper s a l t  o f  , te  e ty l  © c ©tea ©. d i sp ©rs ©& in  
carbon ‘d ls u lp h id e  acco rd in g  to  th©  method o f  Au wers and •
A u ffe sb e rg  (Ber* f 1017* 80* -951) le d  o n ly  to  a v e ry  
u n s ta b le  p ro d u c t  which co u ld  n o t  b#  p u r i f i e d *
B © action  o f  3 - oh lo r o  a c e ty l  acetone w i th  &~p ic o l i i s e *  -
.5 * * * *^  * ^ .*^ v *w 9  **»-«««► <^wf«(«abxM^M*43iw>4 <—■*<» raut.-im* ■**»■*******>""» «•** •**<**w> •wtom* ww* m»». « **«••• «m><m «**!*»*<**•«•* *'JW*  ■»>■* rDii w» ?**»■««*» w>p»»^ wr wt|w«wtfrf
• . A. solution of tt-picolia© (9* 3 g*) and 3~ ehloroa©©tyl*~ 
acetone ■ (1 3 *8  g*) in methyl ethyl ketone (80 ;c.c.) was 
heated on th© steam-b&th for 30 hrs.. After cooling* - 
the dark-brown - solution ' was decanted leaving alight-brown 
partially solid*gum which*' after washing with methyl- /' 
ethyl ketone*' was dissolved, in water (IS. c*c*) and the 
aqueous solution extracted with chloroform which removed 
a  l it t le  black- gum ( 0 * 1 8  g.K ' t h e  brown aqueous l a y e r
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was c l  a r i f i e d  by: s h a k in g -w ith  ■ cha re o a l s p i r a l  t im e s  to  '■
y ie ld  i p i l i  y e l lo w  s o lu t io n *  . to. t l i i i  sodium b ic a rb o n a te
was M ded- o a r e f t t l i y ,: u n t i l '  e ffe rv e s c e n c e  ceased. end- th e  ,
l ib e r a te d  a -p ie o lin ©  e x tra c te d . th o ro u g h ly  w ith  e th e r*  - *•■*
fov. a p o r t io n  (2  cue*);. o f . th e  f in a l- ,  c l a r i f i e d  s o lu t io n  
*
(14 o # e. ) - a c id i f i e d ;  w ith ' hyd ro  c h lo r i e \ a c ia b s o lu t i o n  o f  
.■ e h lc r c p la t ln io  a r id  was' added*- ■ • the . r e s u l t in g  orange-*-''. . 
h u f f  c o lo u re d  p r e c ip i t a te ,  was f i l t e r e d  n e x t -day* washed' 
w ith  w a te r and ..d ried- a t '-100?-..(0*15 g .*), s u p * '-$15-2X6® 
-(de'oomp*) ■'■ Mixed'.- w ith ', & e e te n y l~ a ~ p ic o lin iu m  .c h io ro -  ■
"p l& t in a te  (®*pV'-205®# decoap."); i t  had iu P*-; 190-XS8® f .
, and is '  th © re f  ©r ©r.Probab I  y .' %-tM  •
' ^ lo r o p l  a t in  al.ef a lth ou gh  - the. low . carbon and. h ig h  n it ro g e n  
' m &  p la t in u m  f ig u r e s  in  th e  a n a ly s is  in d ic a te  c o n ta m in a tio n  
w ith  a -p te o llB ©  c h lo ro p l e t is a te .  (Founds- 0 #. 27 •$;.>. Ef Z* S|
$* 4* S|-- : F t , .  $8 * 2 *. C £$1! a$0 *HgFtCXa'. .re q u ire s  Cy: '33*45'-.’
■ Hf •-3*5;% 3*5$ .-:■ P t r . 24*6$) •■■. -..- i f  adeed i t  was "found t h a t
. when :& f u r t h e r  p o r t io n  .(10. -c *  c * ) ,ef, th e . c l a r i . f i .®d ■ acpecus 
s o lu t io n ' was t r e a te d  w ith --e x c e s s ' sodium b ic a rb o n a te  and .•>: 
hea ted ' u nde r' r e f l u x  (1 h r * } ,  to  e f f e c t  r in g  c lo s u re ,  ...the 
o d o u r o f  a-p d e c l in e  became- n o t ic e a b le  a lm ost im m e d ia te ly  
h e a tin g .: was - commenced."■"'■: A fte r- 're m o v in g  th e  2 -m e th y l-  • -, 
p y r ro 'c c l in e  (0*46  g* 5 ■• 51) by a e u r r t a t  o f'.© team , th e  - , ;
 ^ i m  :
da rk  re s id u e  in  th e  d i s t i l l a t i o n  f la s k  was.,e x tra c te d  .w ith  
h o t  p e tro l* -e th e r*  : (100- 120° )■■ to . .remote -..any & c e to rd e P iv a iiv e , 
b u t  o n ly  a s l i g h t  - tra c e  o f  ; brown gum .was ..thus . e x tra c te d , ,  .;
 ^ th e  re m a in in g ' S .c ;e .-"'O f . th e  o r ig in a l  vaqneons s o lu t io n  . 
was t r e a te d ;w i th  an. 'a lc o h o lic . s o lu t io n  o f . p i c r i c  a c i d • . . ’ 
when 4JU|o.ff . e t _P. l or.at ,a was d e p o s ite d  on 
s c ra tc h in g *  • ,. R eery s t  a l 11 s ed from- a lc o h o l , th e  p i  c ra te  -form s 
■ b r ig h t y e l lo w  n e e d le s ,: m«p*. 133® *■: when • coo l ed., s lo w ly ,  .o r . - ■ 
v e ry  ■ t i n y  p a le  y e l lo w  n e e d le s , is . r *  . 143HL4 3 *5 ° , when .?... 
c o o le d  ■ r® p id ly* . / fh e  ■a n a ly s is  was . 'c a r r ie d  o u t on :th e  •■ 
l a t t e r  form *' .•-, {Founds ; Cf . 4 4 *7 ; / %  .3*5; -  K, '1 4 *6 .
£ 17H i§O f{ i^ , 0 *5 :C'eH^ O? 11$ r e q u i r e s •■ 0, :44#9 ; - I I,  5* $ ; - • .  •./ -■••;.?- 
H,-. l 4 r 4S). *•. -.i M ixed - w i th ;' a e .e to a y l^ .a rp tco tin in m  p i  c r a te  ;
.(sup# .146*5~X.47*5°)', i t  had;m»p* l£Q~.l'£2p..* v ,
’ In  a /subse qu en t ^p re p a ra tio n  :in  -which . th e  re a c ta n ts  
were h e a te d . w i th o u t :s o lv e n t ' I n • an :o i l - b a t h •a t 140-160® 
f o r  :1 h r .  (s s s  ta b le - .b e lo w ,; e xp t. .3}., t h e .f i n a l ; a$seou$.,■' 
s o lu t io n  r a f t e r  •. c l  a r i f  i  ca tio n , was t r e a te d  • c a u tio n  s l y : w ith  
sodium b ic a rb o n a te  ; aad-;then  warmed .to , #0° : to  . compl e tc  .th e  
re le a s e  o f  ’ a - p ic o l in e .  .• •:• fh®  ;c h lo ro p l a t in a te  o b ta in e d r ' 
a f t  e r • t h i s  t r e  atm m  t \ ho w ®w o r , ■ h a v i sg • ex t r  a c t ed th  e 
o r p ic o l in # ,  m e lte d  at S06° (decomp*) • and -on a d m ix tu re  w ith  
. a c e to s y l- c r p ic o l in iu m  ch lo ro .p l a t in  a t e Cm.p. £05%. decomp*}
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showed o n ly  a s l i g h t  dap Passion tm.p,. 39 2P* decoap.) * •
^he a n a ly s is  o f  t h i s  o h lo ro p i a t in  a t a f i t t e d  f a i r l y  .w a ll • 
f o r  M e to n y l—a -p ie o lln iu ^ i'. •© h l.o ro p la t ia a t#  Pbujad* 0 * 2^*9$
Hf 3 *5 ; M if 4 *1 1 - P t f . ' At t'asp 13 to  p re p a re  a ■
p i  c ra te  from  .th e  re m a in ing  , a-quecus ■ s o lu t io n . te r®  u n s u c c e s s fu l*  
o n ly  t i n y  tin an t i t l e s  .o f  a y e l lo w  gum "being o b ta in e d ,
'• th©  lo w  y ie ld s 'o f  ' S ~m © ihy lpyrro  c o l in  a o b ta in e d  in  t h i s  
work Were a p p a re n tly  due to  th e  sm a ll q u a n t ity  o f  q ira te rn & ry  
c h lo r id e  p re s e n t' in  th e  aqueous s o lu t io n  a f t e r  c h lo ro fo rm  
e x t r a c t io n  and. c l a r i f i c a t i o n ,  s in c e  th e  w e ig h t o f. th e  
c o rre s p o n d in g  ch i c ro p l a t i n a t ’ assuming com p le te  p r e c ip i ­
ta t io n * -  c o r r e la te d  f a i r l y  w e ll w ith  t l i t  amount o f  .^ -m e th y l-  
p y r r o c o l ia e  su b se q u e n tly  is o la te d .  . I t  was e s ta b lis h e d .
. t h a t ' - 'c la r i f i c a t io n  'w ith  ch a rco a l does n o t rem ora any 
q u a te rn a ry  c h lo r id e  from  its 'a q u e o u s  s o lu t io n .
fh e  re a c tio n - between c h lo ro  a c e ty l acetone and 
e r p io o l ln e  w as■c a r r ie d  o u t  unde r a v a r ie ty  o f  c o n d i t io n s  
and th e  r e s u l t s  o b ta in e d  are  summarised in  th e  f o l l o w in g  
t a b le .  . ; B e a c t lb s  in  methyl, e th y l  k e to n e  gave a c le a n e r  
p ro d u c t than un d e r o th e r  c o n d it io n s *  b u t  th e  y ie ld : - ' o f  
S H & e th y lp y r ro c o l ln e  was ra th e r -  e r r a t i c . ; . '
i t s
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EfcJ^l~ceehlorw> as ©to a c e ta te , ■-
“; : : . .h f h l s .-compoaad' was' p re p a re d  in  75* 55 y i^ ld . b y  th e  
a c t io n  o f  '- 'su lp lra ry l c h lo r id e  oa .e th y l a c e to a c e ta te ' aoeer& ing  
to  .th e  m ethod o f  B@y t l e o» , * f y )  *. B *p . iO 0-lO 3 ® /2 9  mm.
jojf © thy l ; &-e h lo  ro  ae©t^ao gt at e j g i t b :,.ng ro i  eg 1 in  f « —
- & m ir tn r©  o f  ’e thy l-  o ^ e h lo ro & c t to a c e ta te  (10 0 . 0 *) &ad 
Qr-piccXtn© - .{10 c * 0 , )  ’ was hea ted  in  an o i  1-b a th  a t 140-150^ 
f o r  "1 *6. ho, ' A f t  op coo l la g  * th e  dark r e a c t io n  m ix tu r e  
was d i l u t e d  w i th  w ate r arid f i l t e r e d  th rough  k ie s e lg u h r  
to  remove th e  c o n s id e ra b le  que n t i t y  o f  t a r  p re s e n t .  
t o  th  © b ro  W  ' &qu ecu s' f i l t r a t e  excess sodium, b i  carbon at© 
was added - a id  th®  m ix ta  re  hea ted  on th e  steaai-b e th  1*5  h r ,  
end th©  2~ m e th y lp y rre  co l in  © fo rm e d  removed l a  a c u r r e n t  
o f  steam ''• (0 *9 ' g . 5 6 * 7 ^ .y ie ld ) .
I  S3
f h t a ee&pcv&d was prepfered by th e . r e a c t io n . o f  .e t h j l  
b ro m id e  w ith  . e t h y l , ao e tc  a c e ta te  in  ■ d ry  al eohol ' la  th e  
ppesc&o® o f :  se&lttm w th o x ift* , fo l lo w e d  toy subsequent 
hyd ro  l y s i s  and & ©carboxyl a t io n  o f  th e  e th y l aeeto a© © tat®  
so - fo  rm eel * ,. •. fh  © o v e r a! I  y 1 e l & • was 301 . ■ B • p * -101-101*5®. 
(H ie lc in b o tto s i. R e a c tio n s  o f  O rg a n ic  Compounds, 19 3&, ’p .lO S } .W ^  v*>.\ «i»li «ar»-WHH MW i\*k.*»«»«■»■««•«*"* -•*«»■—»~y ‘ ?
gjp; Ch lore«» S~p ©at a a o n . — ,
• F re s h ly  d i s t i l l e d  s u lp h u ry l c h lo r id e  (43 0 . e *) -was 
added ..dropw ise w ith  s t i r r i n g  to  $~p©ataacn® .(4$ g . )  
a t 0^5° ♦ ■* , A f te r  t h e , a d d it io n  .{1*5  h r . )  th e  id x tu r e .  was ■
• a llo w e d  . to  , re&eh - room temp © ra tar®  sad then- he a te d  on th e ' 
sheam-bmtii f o r -  0*5  ,h r*  . . . th e  ’epc l .©& . l i q u id  was. d i la te d ,  
w ith  , e th © rt th e -e th e re a l s o lu t io n  , washed w ith  w a te r , u n t i l  
n e u t r a l-  (c o n g o -re d ) /. . th e n  d r ie d  and th e  s o lv e n t removed# 
fhe., r e s t  due was . d i s t i l l e d  th ro u g h  a; V ig re u x  colum n»- ih ®  • 
f r a c t io n ,  to .p. .1 2 4 -1 400 (most a t 134-14O0 ) toeing c o l le c te d  . 
(22 g#| . 33*71 y ie ld ) .  ' ,
, 0a r e d i s t i l l a t  io n  o f  t h is  w ide f r a c t io n  un de r 
redacad- p re s s u re  t h e . l iq u id ;  d i s t i l l e d  o ve r a na rro w  b o i l in g  
range  {3 6 -3S-® A  2 . mm. ) .  •..
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' V l tdeseo, t 1891 f CCls ■ *
who prep&r®^. th is .  compound in . -40.1-y i e l d  by. t h e  a c t io n  ,... 
o f  c h lo r in e  gas on th e  lceton©, re co rd e d  t h a t  on d i s t i l l a t i o n  
most/'oama. o v e r  a t ISO-1330 .
gnft ro mo-2r»p,m t  m an  % * ,. , ; ; . . .
Mo re fe re n c e  to  t h i s  compound •be ing  fo u n d  i n  th e . '
l i t e r a t u r e ,  i t  has been p re p a re d  e s s e n t i a l l y  by t h e  m ethod 
u se d  f o r  b rom oacetone (0rg.*,ia% n th .  , C o l l .  v o l*  -XI# 66) * 
B rom ine (14*9., e. e. ) was added drop wise- to, a s t i r r e d '  
s c ia t ic a  o f ; 2~p ent©none (25 g . )  la  a m ix tu re  o f  a c e t i c  
••acid (100 e ,c . )  and w a te r  (60 e. c . ) a t 6 5 -7 0 ° , a t such 
a r a t e  t h a t  d e e c lc r is a t io n  was a lm o s t im m e d ia te ; a b s o rp tio n  . 
wm  r a p id  and th e  re a c t io n .m ix tu re  ■ main t a in  ©d i t s e l f ' . a t  
85° ■ w ith o u t e x t era at h e a t in g *  •, ' .A fte r . th e  . a d d it io n  (40 u lu s . )  
t h e  e co le d  m ix tu re  was pot?re d  i n t o  w a te r  (500 o . o . )  .and 
n e u t ra l is e d ,  w ith  sodium carbon at© (co n g o -re d ) ♦ fh e  
l ib e r a te d  heavy la c h ry m a to ry  o i l  w«*s s © p a ra t*d ,  ta d  ih ®  
eons 1 aye r e x tra c t ©d t w ie© w ith  on le ro fo rm . , f h ©
com bined o i l  and e x t r a c t s  were washed one© w i th  sodium 
ca rbon  a te  s o lu t io n » once  w i th  w a te r  and d r ie d *  th e  
c h lo r o fo r m  was d i s t i l l e d  o f f  ( i t ' w a s  fo u n d  n e c e s s a ry  to
125
u s e : a t i m e  to  . remove a l l  • o f  .■ th e c h lo r o fo r m  from  t h i s :
' m ix tu re ,  f i n a l  t ra c e s  coming ■ ov®r.- w  : to  9O0) .  j '■ She ■ \ 
re s id u e  w&&: f r a c t io n a te d ,  in  v agaii» ; th e  main - hu llo  d i s t i l l i n g  
. a t 67-59®/ IS  mm* m.  a' c o lo u r le s s ,■ m o b ile ,; very, 1 aehrym ato ry
l iq u id ; : - .  { 2 5 *2  g . j - . -5.2*5SS y ie ld ) .  ■
 ^ . 1
, h p o r t io n  . a f te r , r e f r .a e t io n & t io is  tb .p *  S30 / I 4 .am*) see
imalFsed* '; :{Fonndt:;:; B r , 4 8 * 8 V .  :■- CsH#0Br-; re q u ire s  Br* 48*5$)'*
\ . _
II 5®* 1*.46 89* •<•. vimf
5 ■ , • , . , ;
2HM:c th y l-3—ethylpyrnoqqj  fo e. • • ■•■ v*
A .® ix iu r@  o f  3 -h rom o -2 -pe n ta no iie  :( ’37*1;- g..). and 
■ ■-orp i.co liae.. (2 2 *5 ; o . o . } -was hea ted  on th e  s te w to a th  f o r  , 
. l ^ r h r s .  ■•.: $h© re s u lt in g ,  darfc-brown gum, .-a fte r - c o o lin g : . • ;•
shaheB" w ith - warm w a te r -.to d is s o lv e  the,.qts a te rh & ry  b rom ide^ 
and th e  r  © s id u a l■ o i l y .• m&t.ert fel": removed - w ith - c h lo ro fo rm .
‘She 'aqueous la y e r  was e x tra c te d , w ith  fu r t h e r  c h lo ro fo rm  to  
le a v e  a d e e p -y e llo w  aqueous s o lu t io n .  Sodium b ic a rb o n a te  • 
was ■ added, s, bh ® r  e l e‘»sad & ~ fi co l in  a • e x t ra c t  e d ;:w ith . e th  e r , 
and, f u r t h e r  scdinm  • b ica rb o n  ate. .{.30 g..) 'added,, the . m ix tu re  
then  b e in g  h e a te d  on th e : s team -ba th  f o r  3 h r  s., <•;• f h e n ’'
2—m e th y l—3— ©thr l p y rro e e l i n © -which' se p a ra te d  as a- .dark— 
brown o i l  was rem oved-in . a-..current, o f  steam,'- c o l le c t in g  ; 
in  . th e  r e c e iv e r  "as . a' heavy ’p a le  y e l lo w '- o i l .  /*  t h i s  .-was • ■
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extracted in to  ether and a fte r  .Spying the solution the  
‘ solvent waa removed and the residue d is t i l le d  4»n[i.vae«9T, 
b.p . 124® /1 5 ana. '{27-1 g. |'. 781 y ie ld ) .  ".(Fouad* C, 83*0|
E, e -2 ;  s , 9 -0 .  CnHnsS'reiiuires C».'s3-0} H, 8 -2 ;
S, e *£ S ). n®°! '1 -5988 .
4 - -
t a n -  S-o n y 1 -  a-p_ 1 co l i n iu m  c h ic  m p  1 &t 1 a a - 1 . < ■
■ A p o r t io n  o f  th e  aqueous s o lu t io n  a f t e r - rem oving 
c ^ p ib o l in # , '-  as j u s t  a e s c r ib e d f was " a c i d i f i e d  with, hydro** ■ 
c h l o r i c  a c id  and c l a r i f i e d  'by sh&Iun^ w ith  ch a rc o a l s e v e ra l 
t im e s  at ro o m -t emp © ra tu r  e. To th e  a lmost e e l c u r l  ess
s o lu t io n  th u s  o b ta in e d  a 's o lu t io n  o f  e h lc r e p la t i a l o  a c id  
was added when . th e  re q u ire d  s e p a ra te d  a s ,
a y e l l o w is h - b u f f  powder, m.-p# ■ 225° (deoomp. )*•'- (Fc u b&*■ '•■ \
■ N't 4 *0 ; . P tV  25*3'* ’ OaaHasOaNaBtCle re q u ire s  Nf 1*7; ■
Pt,- 2 5 -5$ ').’' ‘
^eaqtio_n ji.f._^qhlo^qy_%^p entanqn.©,...with r,0001 e o l i n e«. — ■
A m ix tu r e  o f  3~«h4 o r o -  2~p cu t anon $ (7 *9  g *}  end - 
. a r p i c o l i n e ’ (6*6  e * e . )  was heated an th e  steam—b a th  f o r  
20 hours  and th e  r e s u l t i n g  dark syrup worked, up $3 
d e s c r ib e d  above. The heavy y e l lo w  o i l  (0*13  g . )  o b ta in e d  
possessed an od ou r s im i l a r  ' to  th a t  o f  SHa e th y l py r r o  c o l in  ©,
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gave* a re d  c o lo u r  In  th e 'p in e - s p l in te r *  test.- & green 
m e lt 'W ith  o x a l ic  act a# ' I t  was s o t. f u r t h e r  id e n t i f ie d \& s  
2-®  e th y l-"  3-* # th  y lfcy ppo c o l i  » e*' bu t" th e  ■ © h lc rc p l a t in  a t *  o f  
tin e <gu a t era a ry  co aipcu n & p re v io u s  to' r in g . c lo s u re  was : 
ppep aped and fo u n d  to ' be Id e n t ic a l ,  w i t h ' t h a t . d e s c r ib e d  
•afcov IS* P * SSv ( €i00oitip * 5 * \Fouh6.: h p 3* 31 i?*t $ &ij* $?«<®) *
&«~H ©thy 1 — 3~ e th .y l.pyr ro  c o l i  n e ' c h lo  ro^  I  a t ln a t  t» ~ • :-
t h i s ' d s r iv & t iv .e  w a s 'o b ta in e d  as a b u f f - c o lo u r e d  powder* 
m.p* 174° {decom p.} s ' on th e  a d d it io n  o f  a s o lu t io n  o f  "'' 
e h lo ro p l a t i r i l  e ' s o ld  to  a s o lu t io n . o f  f  he base l n : a s l i g h t  
©xeess c f  15$ h y d ro c h lo r ic  a c id . {Found: ' .C, '2 6 *5 ; B* S*? |
Kf Vi- S;? P t 9 2 7 *6 .  d a 2H 2 S ^2 ^ tC le ; r e t i r e s . Cf 36*3 ;  ‘ Hf , 3*% 
» i • 3 *9 ; a P t ,  fS -B S ). '. ■ '
A t t  emp.ted ..'^rtp.apat ion  o f  2-~m©t hylpb3pgethji p y p ro c o l in ®  p i  or  i t  
A ttem pts  were' made to  p re p a re  th is ,  d e r i v a t i v e  i n  a ’ ’'•* 
s i m i l a r  'manner- to  t h a t  used f o r  S h » e th y lp y r ro e o l in  e p i o r a t e • 
by" adding a s t ro n g  s o lu t io n  o f  p i c r i c  ac id  i n  .©tfcy.X- aee t& t#  “ 
te '' an'" e th e re a l  s o lu t io n  c f  th e  base. A deep-brown s o lu t io n  
was' fo rm ed at f i r s t  and then a y e l lo w is h  c r y s t a l l i n e  mass 
wao: d e p o s i ta d s ■ ^ p r e c ip i t a t i o n  b e in g  com ple ted by th #  ■ 
a d d i t io n  o f  e th e r .  H ie  s o l i d  th u s  o b ta in e d  d isco  l o u r  ©4
188.
. r a p id ly - la  . a i r .  . . i t  was r e a d i ly ,  s o lu b le  in  h o t . a lc o h o l ' 
o r  -e th y l a c e ta te  .tu t- came .out o f  .th ese  s o lv e n ts  on c o o lin g
■as.,-a- v e ry  dark-brown-- in t r a c t a b le  o i l ■. -However* -..the -'; 
a d d it io n  .of. --warm : ether,, to  ...a. warm. ©tone s o lu t io n - -o f , th e  
- i n i t i a l  s o l id * ,  in  which -so lven t:-.th e  p ie r  a te  .is . .ve ry ':, 
■so lub le  at. t h i s  .s ta g e ,• p r e c ip i t a te d  th e  d e r iv a t iv e -  &s.; - 
- t in y  g re e n is h -y e llo w  c r y s ta ls  which co u ld  r e a d i ly  he,-, 
• c r y s t a l l is e d  fro m  ' a lcohol.: w ith o u t .-apparent d e co m p o s itio n .' as 
t i n y  g r  e ea i  s h -y  ©1le  w need les,- m .pv IS # ., (deeomp* 
t.y: U n fo r tu n a te ly :- - *  good .a n a ly s is  -cou ld  n o t be o b ta in e d  .
f o r  . th is  d e r iv a t iv e  -(H v a lu e s  v a r ie d  from  t o ■ 1 3 *6 $ ). :■ -
R e d u c tio n  o f .-S -a c e tc -8-m ethy l.pyppoco line .-. *- . - ■’
«**■’** *■ 'own <*(»-n*i» -wm « * > mb* <mn nw> u •**»« mm $mu* i>w>iww>ww ww w a r > w x w » * * * ‘
(a ) Clommensen 're d u c t io n  ' in "  d ry  'a c e t ic 'a c id ,  -■
  —II —fc' i .m jm tm tm-***+***•**+■<* *  » (■ «■>»; ««■»* 'Mnn ,,i,.|li ithw I— . «** w w iW  HWWl i'
Amalgamated 's ine"!w bo l'""(O rgaa ic ' R e a c tio n s . 1* 163}<*&&>*%£»* inni iwln —1'«—!<■*» mi ■*»' ******* im +**•* w
(100 g . ) was added to  a 's o lu t io n  o f"  th e  aeeto compound 
{20 g , ) in  d ry  a c e t ic  a c id ,(250 c * c , ) , end th e  whole hea ted  
■under r e f lu x  f o r ?  fcrs* ..w h ile , p a s s in g  a s low  stream o f  d ry  
hydrogen c h lo r id e "  th ro u g h  " 'the ' m ix tu re * " ' A f te r  c o o lin g * ,  
th e  r e s u l t in g  c o lo u r le s s  s o lu t io n  was sep a ra te d  from  th e  
s in e ,  re n d e re d  s t ro n g ly  a lk a l in e  w ith  20$ sodium h y d ro x id e  
s o lu t io n  and th e  brown o i l  th u s  s e t fre e -re m o ve d  in  a
c u r re n t  o f  steam , c o l le c t in g  in  th e  re c e iv e r  as a heavy
''o il: possessing, a v io le t to  sky-blue ,fluoresc©ne
is  - e x tra c t® d  in to  eth e r to  1 ® m e, a f te r ,  d ry in g  tfc 
s o lu t io n  mi d r  m o  wi ng th e  s o lv e n t. 12*3 g. o f  a brow 
., ‘The re s id u e  la  th e  d i s t i l l a t i o n  f la s k  was is o l  
c o o lin g  th e  .m ix tu re *  f i l t e r i n g  th e  s in©  .h yd ro x id e . and 
t h i s  w ith  c h lo ro fo rm . . -A f te r  d ry in g  and rer 
s o lv e n t - 3 * 6 .g . o f  m  a lm ost b la c k  in t r a c ta b le  o i l  
was o b ta in e d  which was d isca rd e d * 
th e  o i l  from  th e  s t e a m - d is t i l l  a t io n  was f r a c t io n  
a V lg re u x - column a t 11 sam* p re s s u re  b u t no1 ©1 
t  r  a c t io  a con 1 d b e- c b t a i n ©4, m. a t ® ri a l d i s t i l l  la g  • ©o
fro m  ..10.4® to .  128® * / '-0a  c a re fu l r e t r a c t io n  el 
two s a in  f r a c t io n s  were in d ic a te d  as fo l lo w ;
'r  a c t io n
1 ■ 104-107 «>* «5? #!>
2 - 107-110 1*03
S . 110-115 1*05
4 115—1 20 ' 1 * 30
5 120-125 .2*66
6- 125-126' G * 4:1
.IH.UWIMMM I»ni <H1W< .IP! I4HM.-*w.-in» i*»iw>*iW.
Most o f  f r a c t io n  6 d i s t i l l  ed at- 1 2 2 -1 2 #  « A l l . w©r»
•very u n s ta b le  in  a i r *  ■. ■' ■' •
P o r t io n s  o f  eaeh o f  th e s e  f r a c t i o n s  were co n ve r te d  
to  p i  c ra te s  by s o lu t io n  in  e th e r  and th e  a d d i t io n  o f  a 
s o lu t io n  o f  p i c r i c  a c id  In  "e th y l a c e ta te , ■ As in  th e
ISO
pr-ep a rc t ic s -  o f  th e  'suspected "p ie  ra te  o f  - 2*-methyl~3~ e th y l -  - 
p y r r o .e c l in e , ;- t h e r e  was c o n s id e ra b le  d e c o m p o s itio n '•- and 
hence much lo s s ' d u r in g  t h is  co n ve rs io n  and i a l t i a l '•.p u r i f i c a ­
t io n  - was c a rr ie d ^ -o u t by  d is s o lv in g ' in ' a s m a l l . v o lu m e -o f 
warm acetone- ta d  -p re c ip ita t in g '"  w ith  ethen#--'--'^ ib e  y e l lo w is h  
s o l id s  th u s  o b ta in e d - fro a -  each f r a c t io n  were f r a c t io n a l ly  
c r y s ta l l is e d -  -from' a c e to n e -e th e r when in  each case two';:..; 
'■products .w e re ''o b ta in e d ' Ca,] ' i , p ,  141f  s " s e p a ra tin g  -m ain ly  
from  th e  a c e to n e ''fo llo w e d ''b y  (fe)' m*p, '124° ' {deeomp'. )• -a f te r .  
"Careful d i l u t i o n  ' w ith 'e th e r *
- fhe" m ain p ro d u c t■ fro ®  f r a c t io n  I  p roved to* be th e  ; : 
h ig h e r -m e lt in g  p ie r  a te  - ( a ) w h i c h  "was o b ta in e d  from  © e th y l - 
’ a lcoho l-'-as p al # ye t low. p i a t e l  e t is .p . '141* 5 -142?: a f t e r  •* "■■ 
s l i g h t  m e lt in g ' 'a t 138s *' -• - From - i t s  a n a ly s is  i t  -would •
-a p p e a r 'to  be.' S—me th v l- 3 - a r-hydro x y e th y lp y rrp .e < c ^n e Jpj l  e ffete. 
"{Founds " - Cf - 5 0 *4 | - H , . 4*4$ ; Hf * 14* 2 ,- : Ci? H ie^e^a '■ re q u ire s '
C, ■5Q.?: 5; ,irH#-'4*0; 13*$£) y.?he preparation o f . a v.
' ' by th  e a d d it io n  o f  p h e n y l is o  cyan a te  to  a. ■:; '-.■■■.
l i t t l e  o f  f r a c t io n  -1 . 1 ea t s u p p o rt to  t h is  s u p p o s it io n ,  .
I t  was. obtained...as :'almostcolour! #33 "needl.es;from' alooholy 
sup. 142-142* 5° ;■ a fte r  softening -at \140r * (Found:; Hf -9*2. 
C m H i 8 0 ' t ^ « r e q u i r e s  - :e * S $ ) .  •:.o
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u The-,main product from -fraction S. proved to b© the -
lo w e r-.m e lt ls g . p ic r a te  • (b .)t o b ta in e d  as g n e e n ish rye X lo w  
n e e d le s  -from. a lc o h o l,  m*p." 184° , (deccm p.) * :; t h i s  d e r iv a t iv e
showed, no, d e p re s s io n  - la  sup.-, on :&dmixtu re  ; w ith ', th e  .-. 
suspected  p lo r a te  o f  2 rse th y l-*-3 - '.e th y lp y rr» o co line  .a lre a d y  ' 
d e sc rib e d #  Good . ana lyses -cou ld n o t  be  o b ta in e d  . f o r  t h i s  
d e r iv a t iv e ,  b u t - i t -  was... p o s s ife l e. t c  c o n v e rt i t  to  -• *> e h lo r£ p  
p i  a t in  a t _e_ which a f t e r  washing \w ith  -acetone- had m#p. ':.’X749 ■ - - 
(decomp. )  not.■.-.depressed-, on a d m ix tu re  w ith  -S -a e th y l- '3 - e th y l -  
p y r r o c e l ls  e'- -ch ic rop  1 a t in a t «*/-;• v ■; - 1 - : '
■ f ro m - th e  c r u d e - f ic r a te - c f  t r u c t io n  1/- -A - th ird  d e r iv a t iv e ,  
®*p#:..i.S20-;.. (v ig o ro u s ; decomp-:/.} was a lso  o b ta in © !  as a g re en ish , 
po wd @r' whi c h . sh o wed; a. • m a He ©d d ep r  es s i  on . i  n . m. p * - ,o » edmi x tu  r  e 
with-, th e  p ie r  a te , s u p ; 1 &4° :{decom p.}■ ju s t.-d e s c r ib e d # :.; ' ; :  ■
It .-d id 'n o t. depres3-;-th©-ffi#p.--cf: "the-solid obtain ed... b y . . 
reeryst a l l i s a t i o n  o f 2~methylpyrrceeliae p ic  ra te  fro m  
acetone, 'h o w e ve r, th u s  ■ in d ic a t in g  th a t  a sm a ll q u a n t i t y  
o f S~methylpyrroe©line 'was present in  th e  reduction m ix tu re #
(b) f i t  empt e& r eduction w ith’ a luminium ~
• f r e s h ly  p r  ep a r  ed .-• a l ua in  i  nm is o p ro p o x id e  ■ (SO- g « ) ' was . 
added, t o ; a. s o lu t io n  of th e . aceto-com pound (1 7 *3  g*)- i n  
d r y . 1 sop ropy  1, al-coh ol - ~ C160 - e * e *) an d ■ th  e mi x it i  re', h e a t ed ;
Alanded: a s h o r t  X *leh ig  condenser c c n t& ln in g  w a te r (n o t.  
f lo w in g }  . such th a t  l i q u id  d i s t i l l e d  at- appro * im & te ly  5 
d ro ps  p e r mi a*- (O rg a n ic  -Reactions# XX# .178)• • M # to n #  
w&a d e te c te d  in  th e  d i s t i l l  a t#  im m e d ia te ly  m<X ceased to  
■ d i s t i l  a f t e r  4 h rs *  d u r in g  .which t im e  & y e l lo w is h  s o l id  
se p a ra te d  in  th e  re a c t io n  v e s s e l*  . t e r  c o o lin g ,  th e  
a lc o h o l -was removed in  - wfteno and th e  re s id u e  t re a te d*WJ* «VW *** «**»**% ***«*»*•
c a r e f u l l y ' ( c o o lin g )  ' w ith  d i l u t e  h y d ro c h lo r ic  a c id  (ISO cue*} 
y  i  ©1 d i ng a b r© wn so In  t i e s . ' 0 a . m aking ' a l k a l l s  # a - b re  w&i sh
s o l id  was s e t f r e e  which, was removed w ith  c h lo ro fo rm , and 
p ro ve d  to  be unchanged aa ©to-SHs e thy lp y  r  rceo lin e  a f t e r
d i s t i l l  a t lo a '. in  wva fno  .(15*9 g. )•• • <
then t h e  above experim en t was rep ea ted  u s in g  40 g* o f-  . 
a lum in ium  is o p ro p o x id e , acetone- was d e te c te d  In  th e  d i s t i l l a t e  
f o r  27 h r s . , b u t a n a ly s is  o f  th e  d i s t i l l  a te  in d ic a te d  
th a t  o n ly  1 *3  g . o f  t h i s  had " c o lle c te d  in s te a d  o f  - th e  
required 5*8  g* .
(o ) C a ta ly t ic  re d a c t io n  (w ith  o la t ia rm 'o x id e )  * -
k s o lu t io n  .-of th e  aoeto compound {9 g .)  in .  An a la r  , 
g la c ia l  a c e t ic  a c id  (15 e* c . ) was hy Amgen a t ed . in  th e  
p re se n ce  o f  M am 1 s c a ta ly s t  (0 *5  g .)  at' room te m p e ra tu re  
and p re s s u re . H e a c tio a  ceased a f t e r  lb  h r  s. when 5*1 I *
; 1 5 3
of hydrogen had been absorbed (7*7 i  . required, f o r  complete 
reduction).. the catalyst was re a c t iv a te d  by shaking with 
a i r ,  but no fu rth e r hydrogen upt-alce occurred,
She a c id  s o lu t io n  'possessed a marked green f lu o re s c e n c e
b u t  a f t e r  f i l t e r i n g  from  th e  c a t a ly s t  i t  r a p id ly  l o s t .  I t s  
f lu o re sc© B ce  and became 'red -b row n . Qa d i l u t i o n  w ith , water. 
■w h ite  greasy, p l a t e l e t s  of- c rud e  3 - * e eto -S -m ethy i~ S s 6 * 7 * 8 -  
’ te t r a h y d ^ p y r r o c q l i .1 3%, m .p. 71 -73 %  were d e p o s ite d , th e  
. s o l id  (3*86  g .)  was removed aad th e  f i l t r a t e  c a r e f u l l y  
'n e u t r a l i s e d  w ith  sodium h y d ro x id e  when, a f u r t h e r  s m a l l  
q u a n t i t y  (0 *34  g . )  o f  th e  same compound se p a ra te d . t h e  
p ro d u c t  was p u r i f i e d  by t r e a t in g  a1 s o lu t io n  in  a lc o h o l
(30 e .e . )  w ith  c h a rc o a l, d i lu t i n g  w ith  -.water (60 e .c . )
” ■■ th e  ^
■and h e a t in g  t i l l / p r e c i p i t a t e d  o i l  d is s o lv e d , . .On c o o lin g  
in  th e  ice **ch e s t, th e  compound se p a ra te d  as lo n g ' c o lo u r le s s  
n e e d le s , m .p . 74-7.4*5® . ’ -'{Foundi €, 7 4 ,2 ; I I ,  © *2; M, 8 *3 .
• C | |H |S0H re q u ire s  0 f 7 4 *6 ; H, 8 *5 ; i ,  7 *9 $ ) *
. Ih e  n e u t r a l  f i l t r a t e  was. rendered  s t ro n g ly  a lk a l in e  
and th e  brown aamoalaea! o i l  'th u s  re le a se d , was e x tra c te d  
w ith  e th e r .  , i f  t e r  d ry in g  t h e 'e x t r a c t  and rem oving th e  
s o lv e n t,  th e  re s id u e  (4 *2  g .)  was d i s t i l l e d  in  -vacuo to
'g iv e  two c le a r - c u t  f r a c t io n s ,  ( i )  b .p *. 8 0 -8 5 ° / l l
(1 *43  g * ) and ( i l )  b .p .  100-110° / l l  mm. (1 *9 3  g .)»  le a v in g
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a"'brown - residue. - - Beauties- o f  : f ra c t io n ■ ( i )  w ith  m e th y l .
io d id e "  y ie ld e d  : & brown' o i l  which c » :- ru b b in g  w ith ' d ry  '-: e th y l
a c e ta te  was o b ta in e d  as a pale-ye llow  ra th e r , deliquescent- -
s o lid .* ' - F ra c t io n s !"  c ry s ta llis a tio n  o f  t h is  from  alcohol-
e th y l a c e ta te  gave a v e r y ■ 'sm all' q u a n t i t y ,o f  fen a p p a re n tly
^Borphous' .powder,'. m .p .... 218-220® , end t in y  rhom bic p la t e le t s ,
m .p* 106-188% . which l i q u e f ie d  r a p id ly  i'm a i r . -
- F r a c t io n '1 ( i i )  on . r e a c t io n  w ith  ./phenyl .■ isocyanate'.....
* *
' y ie ld  ed t h  e • 3g]hefixV-Ur eth an .e ...of. or hyd ro  %y e.thy I j^ c t f t ;
^ F d re |)y t* ro ^ o ltm .tf ' o b ta in e d  "'-as -a m ic ro  c ry  s t a l l  in ®  pow der on 
r e c r y s t f t l l i s a t io n ' .  fro m ■ aqueous- a lcoho l,*-m .cV , X36^1'37®- 
(Found* ■-■ c y  7 1 *3 ; ': :-Hf 6 * 8 ; - Nf ■ 9-C v / C alc* ■ f o r
C , '71*5$ ~ E f ■ 8 *6 ; H, 0*31) W  . '
O c h la i;  .and Kobayashi- C | j5 c ^ jD it . ) - re co rd e d  -the  b .p *>  
o f  2-a  e th y l* *3-*e th y lp e ts h y d ro p y r rc c e lin  e as 68~?0 ° /6  mm* ; ,
sad g iv e  th e  m.p* o f  i t s  m e th ic  d id  e - as. 1.97® * . She b .p ,  - 
o f  ‘S H a e th y l~ 3 -C rh y d ro x y e th y lo c t a h y d rc p y r ro c c iin  0 . was g iv e n  
a s ; 10.2* 10.$° /6  ; mm * , ' ’ end' i t s ,  ph eny 1 u r  e th  as e, m .p .  137® • - 
B ensy lidene :-' - d e r iv a t iv e  o f  3-*aceto*-S -m ethyl-5 f© i 7?8—
.Mtr *■>» W# .•S'j.-J. **** W* *%WWmw»*hm. » «» *W<llW»i *W» fats- ■*&>> I« W WBWWWK JIM iMa.*******- ■**#1**: * »*!*** .' »»<W* <**«»• If**. ■>»+- Hill |l||l l|WP H Hit* ffllt ill MU
t% tg r§ ^  —
:' -A -"'so lu tion o f :  th e  ,te trs h y d ro c e e to  .d e r iv a t iv e  (2 *0  g . ) 
and begg& idehyde -'(3*0 r c .c . )  in  a lc o h o l (20 e ,e .)  was t r e a te d
w ith .. 2H-sodium  h y d ro x id e  (4 c . c . J .  .A fte r  s ta n d in g  f o r
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th re e  days a t room te m p e ra tu re th e re  was d e p o s ite & ;oa
s c r a t c h in g , ' y e l l o v p r ism s  w h ic h -a f te r  recpy s t a l l !  sa t io n  
f r o ® ' a lc o h o l 'h a d  m .p. 1 2 6 -1 27® « {founds 0, .8 0 *9 ; Ht ? •£
' 6 * 5 . " C1gHf ^0!I P cq a ire s -C f" 8 1 *$ | H, ? • $ ; /  Ks ~'d«33. '
' atgahy,^FCf.7 oo l ia  f  
,4^ d i a, ,1,^  pqj^hea y l  h y d rason ®ti -  '
@a m ix in g  a lc o h o l ic  s o lu t io n s  o f  'th e 'a c e to  compound, 
and B eady#s re a g e n t th e  re q u ira d  di n i,tPophaBylhydp&2ona;.iir,
■ s lo w ly  se p a ra te d  as t in y  b l ack c r y s ta ls .  A f te r  0* 5 h r .  , 
th e s e  were removed and p u r i f i e d  by d is s o lv in g  in  a l a r g e '  
.volume o f  h o t  e th y l  a c e ta te  and.,c o n c e n tra t in g  u n t i l '  s o l id  
began to  s e p a ra te .  ' I n  t h i s  way th e  d e r i v a t i v e  wes o b ta in e d  
as t i n y  b l  ack .m o n o c l in ic  p r is m s , appearing: ru b y - re d  under 
th e  m ic ro sco p e , m.p. 2 0 9 -2 1 0 ° ..  { found : C, 57*4? ' f i,  5*5%
11, !§ • ? .  ' C17H 190 4Hs :requ i  re s  C» 57*1?* H, 5 * 3 ; ’ i ,  1 9 *0 1 ).
{ 1) 0;& t_g ly„ti-C ,_re inctips C w ith  ftaney n le ic e l.) >t;ap r e p a r a t io n
o f . ^-m eth y X ^ S -e th y l q c ta h y d ro r y r r o c o l in s. **
A s o lu t io n  o f  $-*a c e t© ~ 2 -a e th y lp y r r c e o l in ©• (SO g . )  i n  
:d ioxa a  (200 c . c . )  -wag hydrogen at e l  a t 180° f o r  5 h r  s . 
a t  an i n i t i a l  p re s s u re  o f  150 ' atmospheres n s in g  Haney'
.n ic k e l (c ju  6 g . )  as c a t a ly s t .
«*«
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She m c b il$ .,#mm©niaeal l i q u id  (14 *3  g *)  o b ta ined  a f t# #  . 
f i l t e r i n g -  and e o n e ® n t # a t in g  t h e  s o l u t i o n  was d i s t i l l e d  
' l a  v&euo t h r o u g h  a s h o r t  Vi grains columns o n l y  o n e  f r a c t i o n ,  
to.p. 79-86/11 ma., was obtained (aearly a l l  d is t i l le d  at 
7 i ° ) . (Founds C, 70 -2 ;  H, 12*9} ■K, 8*0 . C s lO .X o r  
C , i B g,N: C, 79*0; H, 18*6} H, 8*45); a*» t  1*4686.'
t h i s  p r o d u c t  g r a d u a l l y  d i s c o l o u r e d  on s t a n d i n g  and 
d e p o s i t e d  a hea v y .b row n  o i l .  I h #  p in e ~ $ p l i n t e r »  and o x a l i c  
a c i d  m e l t - t e s t s  were  n e g a t i v e .
f h i s  d e r i v a t i v e  was o b t a i n e d  a s  a w h it#  powder  on t h e  . 
addition .of .methyl i o d i d e  to an e t h e r e a l  s o l u t i o n  o f  th#  
b a s e  and standing t h e  m i x t u r e  for..  24 h r s .  I t  was r e *  
c rys ta llised ;fro m  a m i x t u r e  o f  a l c o h o l s  and e t h y l  acetate, 
. y i e l d i n g  t i n y  n e e d l e s , ' ' n u t .  107*196°  ( l i t .  1 9 7 ° ) .
(Found*""•'C9" 48 • 8 ;  ' Ht 7 * 4 ;  i ,  4*6; 1 9 4 0 * g .  C a l c .  • f o r
G t iR M HX "C, 4 6 * 6 ; '  Ht 7*8$ /IS, 4 * 8 |  Xt 41*I S ) .  -
- ’fh is  was p rec ip ita ted  as a.pinkish powder on the 
addition, o f 60:1 perchloric  acid to & so lu tion 'o f the base 
in  a s lig h t excess of d ilu te  hydrochloric. acid. . I t  was ,, 
recryst&xUsed from & mixture of alcohol and; ether as 
t in y  colourless needles, m.p. 221 •6*223°. ( l i t .  .2 2> ~ 22 lV
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(Founds . C, 49*.31 H, ?*§,■ C a lc . , f o r  . C nH .aaO ^C l? " Cf 49*4 ; 
H, *8-*$S), ' ' ' ' ‘
gob r omid  e. **>•
. ' • . th is  was' o b ta in e d  toy th e  c o n c e n t ra t io n  . i l . eZ,E£ll2 . 
a. s o lu t io n  o f  th e  bass i n ' hydro  b rom ic  a c id  a t room 
te m p e ra tu re .  Xhe r e s u l t i n g  brown s o l id  was r e e r y $ ta i l is e d  
from  a lc o h o l”'e t h y l  . a c e ta te  as co lon r l e s s  needle®, f i .p *
236*5-237®. '  -' h ■
Hy d r ip  d l & e._ ~ . - "
. th is -  was p re pa re d  i n ’ a s im i la r  way to  th e h y d ro b ro m id ® , 
c o lo u r le s s  n e e d le s* m .p. £48*5-251® ' (decoain#) .  ( l i t .  248®}.
p^ r.roeqlin©. —.
A s o lu t io n  o f  ^ ~ c th y i~ 3 -e th y lp y r r© c © lin .®  {5 g . )  in
A. H. glacial acetic acid (20 c,e*) was hydrogenated i n . th e  
pres m  c oof Ad am1 s cat sly st CO * 4 g.) at room t m p er&ttt re 
and pressure. $he theoretical cru entity of hydrogen 
was . absorbed" after ' 5 hrs. •
A f te r  d i l u t i o n  w ith  w a te r th e  s o lu t io n  /'was'’ rende red ' • 
a lk a l is ® ,  th e  ammonlaeal l i q u i d  re le a s e d  e x tra c te d  in t o  
e th e r  and th e  p ro d u c t (4*96 g . )  a f t e r  d ry in g  and rem oving .
th e  s o lv e n t d i s t i l l e d  ingv&euo,' th ro u g h  &■ s h o r t ' V ig re u x  •• 
column*" ' O n ly  one f r a c t io n ,  to .p. 83~S5®/1® mm*» was 
o b ta in e d . I b i s  possessed a f a in t  v io le t  f lu o re s c e n c e  
and g a v e -& p o s i t i v e  r e s u l t  in  th e  p in e - s p l in t e r  t e s t ,  b u t 
a c o lo u r le s s  m e lt w i th - o x a l ic  ac id * .th e  f lu o re s c e n c e  
p e r s is te d  os r e d i s t i l l  a t io n .  .(Founds. C, 7 9 *1 ; H, 1 8 * 8 f f ) . 
^ t h io d id a ^  ~
f fc is  d e r iv a t iv e ,  p re p a re d  m  d e s c r ib e d  a b o v e 'fo r  th e  
re d u c t io n  p ro d u c t o f  .3- &e e te -  S-m e ih y  Xpy r  ro  e e l in  e, was. 
o b ta in e d  i n i t i a l l y  .as a J o l l y - l i k e  mass. On r e c r y s t a l l l s & t io n  
f r o  si a m ix tu re  o f  a lc o h o l end e th y l  -ace ta te  i t  was o b ta in e d  
' as' t in y  c o lo u r le s s  needle® , m.p* £29-229*5®. (Found* ,
0 , 4 6 * 7 | ' H, 7 * 7 ;  N, 4 *5 ; I ,  41*5% ). ■ ,
P e r c h lo  r  at^e* — '
t h i s  d e r iv a t i v e , ' p re p a re d  a s ' d e s c r ib e d  above,had sup* • 
2 2 1*5 -3 22 ° ,  n o t depressed on a d m ix tu re  .w ith  th e  compound - 
p re p a re d  fro m  th e  re d u c t io n  p ro d u c t o f  th e  3 -a c e tp  compound, 
(fo u n d ; / 0 ,  49*0? Hf 8*1$ . C l, 13*1 .  ‘ C a lc , f o r ‘ 0* fH'aaOeNCl _
0, 49*4$ fit 8*2; Cif  13*&S)V ■ 
l£ d £ o b ro m id e . -
C o lo u r le s s  n e e d le s , m.p* 234-235* 5 ° , ho t--d ep re sse d  
on a d m ix tu re  w ith  th e  hydrob  re s id e  d e s c r ib e d  above*
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C o lo u r le s s  n e e d le s , m.p*-' 249-251°• ( decomp.) ,  n o t . 
depressed on a d m ix tu re  w ith  th e  h y d r lo d ld *  d e s c r ib e d  above*
1? 3 -D ia c e to * -2 -m e th y lp y r rc c c iin e . -
; 1::. v '.A m ix tu re  o f  3 -  ae e tc -  2-m ©thy Ip  y r  ro co l in  e (10 g . ) 9 
a c e t ic ' a n h y d r id e  ■ {40 e. c * ) • and a c e t ic  acid - '(20 c. c . } was 
h e a te d  in  . a. se a le d  tub®, a t £ T -E 4 0 § f o r  5: tors. A f te r  
co o lin g ,-, th e  .dark s o lu t io n  was .evaporated in  .an open d is h ,  
a lc o h o l b e in g ' added.-towards' th e  end to  f a c i l i t a t e  ih #  • 
rem oval, o f  .-ace tic  a n h yd rid e . fb©  r e s u l t in g  p l t e h ~ l l k *  
s o l id  was e x t ra c te d  fo u r  t im e s  w ith  11 g ro in  (100-120® ,
1 0 C- 0 . 0 *} ..and t h e .combined e x t ra c ts  co o le d  in  th e  ic e — 
c h e s t, -when, c rude  1 ; 3 -d la ce to ~ 2 ~ m e th y lp -y rro col i n e  s e p a ra te d  
as a l ig h t - b r o w n  powder (5*5. g . ) ,  a.p*-. 1 1 7 -1 20° . Con sen-*
t r a t io o  o f  th e  m o the r l iq u o r s  in vacuo gave a p a r t i a l l y  •i art*.1* ® "**-«<«>» *** •«* w
s o l i d ,  resistor® which was t r e a t e d  w i th  a , l i t t l e  d r y  a ce to n e  
and then- 11 g r o i n ,  -when-. a f u r t h e r  €-*S g* o f  the  .d ia c e to  
compound was o b ta in e d  (4 8 *4 1  y i e l d ) . ; t h e  s o l i d  w&s
pvt P i t t e& by' r e c r y - s t a l l i n e t i o n  f ro m  11 g ro in  a f t e r  t r e a tm e n t  
w i th  c h a r c o a l , ,  whon i t  was 'O b ta in e d  ,.as s t o u t  c re a m - • 
c o lo u re d ,  n e e d le s ,  m .p. 1 23-1.23® ( l i t . m . p *  123° ) ,  " '
(Found; - C, 72 *3 ;. . H, .8*0$ 6 *2 . C a lc . f o r .  0 13,H % a0 98
0, 72*8$ H, 6*0$ Nf @-5S).
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1 s 3 -S i a e e to -2 -a  •th y lo y  pro co l i  n » _ch ea jL lhydr»*on 'o
ib» jiwc «ffpi »mt»«■»»**»>iwn» «»■*►« w » w w i»  y a w . « o t « *  ■,«.» gjp i ^m* »***>» w  mur ww-w** *?**► <**a2&t*r+:M#»*•*»> i>». w  i»m.-<gw»<MW *»»». >■« hum
: : I h i  's d e r i v a t i v e - ; w a s - o b t a i n ' e d  b y  '. re a c tio n  o f  t h a ' & t a c e t o
c o m p o u n d ; . w i t h ■ p h e a y l f c y d r a s i n e  i n  Z0% a c e t i c  a c i d  a t  r o o a  
- t e m p e r a t u r e . ;; ■ r fh #  © 6 l i d : mm r e c r y s h a l l is e d "  from- a l c o h o l  
as f  a ! © y  a l l o w  p i  a t s l © t$* -.it.p. • S0*s— t lO 15,; { taeoaip* 5 •
( l i t * *  210d t ■'decoap# )*'■ i ■ ■. ;- :v ;- V -
I t  S-*Bi ac t ie r  2-*?i e th y lp y r ra  c o l is  © t t  4** d ia i t  rot h •aylhgdp $son a 
■ :: •' - t h i s - ' - d e r i v a t i v e  was p r e c i p i t a t e d - i m m e d i a t e l y  .on “ t h e  
a d d i t i o n  o f  ■ Beady *0 ■ r e a g e n t • {S 'm o la . )  '. t o ; 'a  - s o l u t i o n  e f ' tfe* 
d i s c  ©to - compound : {X mol •*} ■ in" warm •■’a l c o h o l ... as  • a dark  -pu rp l  #~ 
brown p o w d e r . :  -: It 'v was ' p e c r y s t & l l i  sed  ■ 1  ro® p y r i d i n e  i s  ' 
t h e  same for®*- sup* • 246° • (deeosp*)v  (Found* . O, o*7#4f 
H, 4*0$ N* 1 S .4 .  , . Cf | H ff 0$K5 m c i c s s  Cf 5?-7 ; . . /E*  4 * $ f .
S , ; ly -T 'ift) ■ -  >
■ QAiAatJLon 'o f  l | ' ^ d i *
: ' 'Av s o lu t io n  o f  th e  d i&ceto . ■ compound (0 * 5" a*:) ■ and -  
p t r h y d r o l . ' (5 : e. e . )" In  .a ce tic '- acid;. {10 - c. c *} /was he a ted  
■under' r e f  l u x - f o r  X h r , -■ and th e ' e o lo n r l ess • s o lu t io n  w o rke d : •• 
up as- d e s c r ib e d  '-e a r lie r '- - fo r ' 3* ac e t c -  J&-® ©thy 1 py r  re c o l i n  a. 
:c H ? ie o lln ie /  a c id  - E~©xi&e w&s .o b ta in e d , ■ :
M otion o f  n i t  p ie  m elt ca 3k ae eto~ e th .fl py? *o e e l1& e . ;■* ‘ ■*g»Wij3t<iWft.***..*+*. —■ «*■«»* m w * * * * ■ aim m***»in ^>wu»»i.^w ■i-<h» '*m>w i*m iwn.mmmg*<#»*■<*»«*«» M><nwm«>wtg'<»*liW*
{*>.. -
■.(1) la  a o r t ic -  a c id , -  '
. A  .s o lu t io n  o f  '3 ~ « -e © to -& -s ie th y lp y rrc c o lia e -{3  S*) 
in  -a c e t ic  a d d  (SO e. e . ). was lie a te d  in  a 05O-~o*e. . f  1 ash 
on th e  steam -b& th  and w&m th e  te m p e ra tu re  had reached 90® * 
n i t r i c  a c id : (2* £5. e . e . ) was added drop wise f a i r l y  p a p Id ly *
A  v ig o ro u s  r e a c t io n  co e u rre d  isamedia t e l y . w ith  th e  e v o lu tio n , 
o f  n i t r o u s  fmmes and a f t e r  a llo w in g  t h is  to  .p roceed f o p :•
SO. secs, th e  m ix tu re  was peered  in t o  c o ld  . w ater sad th e  
p r e c i p i t a t e d  o r a n g e y  ©How s o l id  f i l t e r e d ,  washed w e ll  
w ith  w ater and t r i e d  in . j /a c n p  o y e r  phosphorus p s fito x id a .
f h e ' s o l i d  ( 2 * 3  g . ) ; was - d is s o lv e d  i n ' h e l l i n g  e th y l  
a c e ta te  (50 e . c . ) t ' f i l t e r e d  from a l i t t l e  b la c k  ' in s o lu b le  
sl a t era &1 (0 *03  g . )  an cl th e & s #p ■ r  @&~b ro m  ■. s o lu t io n  t  p eat ®d 
w ith  charcoa l to  y i e l d  an o ra n g e -re d  s o lu t io n  which was 
con cent r a te d  to  ' dryness in  vacuo. 'Th® r es i due ' was  
d is s o lv e d  1b acetone .{SO- c. c . } and th e  s o lu t io n  p a s s e t  
through a column o f  adsorb t a t  a lum ina. . k wide b r ig h t  
y e l lo w  sons passed r a p id ly  down th e  • column 1 e&ving a-marrow  
brown band and a deep-red  band a t th e  top . The y e l lo w  
20n® was e lu te d  w ith  acetone to y i e l d  1*75- g. o f  crude  
i~ y jL t 0 r _ 3 ~ a ^  a. p . 134-136®.
: - - 1 4 2  ■■ ; .
I h t  wm  a id in g  b in d s  .on ■ th e  co lum n’ war a e lu te d  .with-' a c e t ic  
& e it  and y ie ld e d  0 *35  g . - o f  a da rk-b row n s o l id  which was 
d is c a rd e d . -;
On re erya ta llig a t io n  o f th® crude n itro—aeeic
com pound.from  .a lc o h o l. i t  was- o b ta in e d  as y e l lo w  n e e d le s , ■ 
m .p . ■ 1 3 7 -1 3 8 °. - Good, an a lyses  c o u ld  s o t  be o b ta in e d  f o r  
t h i s  compound ■ and ..a ttem pts to  p u r i f y  I t  from  o th e r  s o lv e n ts  
{ e th y l - a c e ta te , -d lo ta a  ?, a c e t ic  a c id , ■ c h lo ro fo rm , carbon 
t e t r a c h lo r id e , .  - ben sen e , ; l i g r o i n  and' ace tone) were u s -  ' 
s u c c e s s fu l.  • As m entioned e a r l i e r  p u r i f i c a t io n  w a s , f in a l ly  
e f fe c te d 'b y  e h rc m u tc g rtp h in g  a s o lu t io n - is  d ry  b e n te n e  
when se p a ra te d  as a-red-,^.-
to n e  b e lo w  the -.w ide  y e l lo w  sons o f  th e  n i t r e *  aeeto compound, 
th e .b a n d s  w e re '.sep a ra te d  by. e x tru d in g  .the  column' mud c u t t in g  
a t.  th e  a p p ro p r i a te  p o in t ,  th e  p ro d u c ts  then  . b e in g . e lu te d  
from  each p o r t io n  w ith  a' m ix tu re  o f  • ace tone • and .a lco h o l#  
th e .tw o .' s o l id s  o b ta in e d  were chrom atographed, again to  
e f f e c t  f i n a l  s e p a ra t io n , and in  t h i s  way ©*1§ g . o f  th e  
d ia iCno. compound .was is o la te d  from  th e  re d  aene, o b ta in e d  
a s ' t i n y -. y e l lo w  » eed les  from  &e©ton.e, m.p . S I8-210® , (deeomp.)  , 
s o t  depressed  on :a d m ix tu re  -w ith  m  a u th e n t ic  specimen - 
p re p a re d  -as d e s c r ib e d  be low . -From, th e  y e l lo w  sob© 1*6. g . 
o f  .1—n i t r e - 3 - a o rta —S -m e th y lp y r ro c c lin e  was is o la te d ,
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o b ta in e d  m  y e l lo w  need les from  a lc o h o l,  m .p . 140*3 -141°' 
{found? '0 , © 0*1| E, 4*©; * n $. 1 2 *$ ; • Gf *H*a0$H© re q u ire s  
0, 0O *5| H, 4 *0 | . H, *
. • ' ’ Bab se m  m t  ■ a t te a r ts  to  s@p a ra t e s y n th a t i c m lx tu  ra s  ' 
o f  X ^ a it ro ^ S ^ a c e to -S -m e th y ify r ro e o lfn ©  and 1? S ~ d in itro *~  
2~ m © tfcy lp yrn occ lla ®  .shewad .th a t u n le s s  th® m ix tu re  c o n ta in e d  
tO I  © r mor# o f  th e  l a t t e r  compound- I t  was im p o s s ib le  to  ■ 
se p a ra te  i f  by f r a c t io n a l  c ry  mt *111 s a t io n , a lth o u g h ' t h i s  
compound, i s  o n ly  s l i g h t l y  s c lu b la  in  most o rg a n ic  s o lv e n ts .
In  a n y  case , a fte r*  such s e p a ra tio n  th e  m ix tu re ,  m.p*. X3?-*13$% 
rem a in s .
As re c o rd e d - .e a r l ie r  one b a tc h  o f  ■ a lum ina d id  n o t g iv e  
a re d  sou© in - t h e - p u r i f i c a t io n  d e s c r ib e d  above and i t  I s  ■ ' 
im p o r ta n t th e r e fo r e  t o . t e s t  th e  a lum ina  b e fo re  use . t h i s  
can r e a d i ly  be done .by add ing  a feeases© s o lu t io n  o f  th e  
d in i t r o -  compound to  & s lu r r y  o f  a sm a ll $u e n t i t y  o f  th e  
adso rben t in .  th e  same s o lv e n t.  . '
( i i ) i  n s u lp h u r ic ■a c id . ~'Ml w.r ’•«>«» .tug «»,. W<,|.|W|W nw mu. „ tm iwn wrg»-
A -s o lu t io n  o f  th e  a© ©to compoxisd (10 g») in  con c a s t ra te d  
s u lp h u r ic  ..acid {1O0'. e.© . 3 wm  co o le d  to  0%  and. © "m ix tu re  o f  
n i t r i c  a c id  (4*$.. e .c . )  In  s u lp h u r ic  a c id  (SO- e. e * ) added ■ 
s lo w ly  w i t h ' s t i r r i n g ,  w h ile  m a in ta in in g  the- te m p e ra tu re
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m i-0 5 , : A f t e r  th e  . a d d it io n  t h e j s l r t u r s  was s to o d 'a t /
05 , f o r  -15: m iss* , m&" then  .poured c a r e fu l ly  o n to  ‘ c rushed  
to # . ■ ....: 2h@; p r e c ip i t a te d  ;p H e  y e llo w  s o l id /  was - f i l t e r e d *  
washed;, w e ll w ith  - w a te r an d ; d r  i  @d. • o v e r  • phosvh o ru $
p e a te x ld s ,  ,M.p* - is s - is s 0 {9*6 g..| . ,76 i y ie ld )  ♦ .:..
. ■ \fh # -; c ru d e  B i t  ro-*&oet© ' compound wm  --d is s o lv e d , In  
co ld .: ace tone  (350.. c . c . } ,  - th e :; red -b row n , s o lu t io n  passed ' 
th rough;, a c o lu m n -o f ; a lum ina  {S7' * ,3 ;cm*-) , aad' th e  w ide 
y e llo w . 103$°e lu te d  w ith  th e  sam e -so lve n t:-to  ;y ie ld  ..an"... 
c ra a g e -y e llo w  s o l id  (0*0 g . ) . ' Xhe upper darfc band oh • 
th e . column . was;: d isca rd e d * •••• .The .pro.&uet whs p u r i f ie d  h j  
ehromato g ra p h in g  .a- so la  t ie s ,  .in /, d ry  fcenfene as d e s c r ib e d  '■ - 
above when ?*S g, {59,0. ,e£ . 1 - h i t r o ~ 3 - h e e tc - S~»at hy 1 p y r r o c o l in e  
aad -Q 79  g . ; {0SJ ,.c f 1: 3 -d ln itP o -'_2 -m e thy lpyrr.oco liae -.-w e r®  
c b t a in e d . .... -: / ' ■
, . { i l l ) • Heater an gement _ef s tc y  S-a eth y lp y r r o  c o l ip  &. ,d i~  ■ 
n i t r a te . - - * '-  • • », ■- ., •
On th e  .a d d it io n -  o f  a s o lu t io n  ;o f- fu m in g  n i t r i c  a c id  •
{0 *3  0. 0 . )  in  e th e r  (10. e* e .5 ; to ';3 ^ a e e to -2 « -s ie th y lp y p ro e o lin s  
(0• 5 g * )  I n  th e  same s o lv e n t :(10 e .c . )  a p u rp le  ...colour ;■ 
deve loped  .and .then  & p a l a ■■green s o lid . .  C^* 18 g *) .se p a ra te d , 
fh is .  -.was washed w e ll .w ith  -o th e r 'and; a n a ly s e d -e ith e r t .  f u r t h e r
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p u r i f i c a t io n . ' ' - ; ‘ d ia ly s is '  in d ic a te d ■i t  was a d in i t r a t e  
{ fo tia d s " &t 1 4 * 2 .v: C-i t'Bi z O fM g 're q u ire s  14*11).♦ •
fh a  s o l i  d '. deocmpo©©d w ith  exp lo  s iv e  v io l  onc© a t - 
115-116®, b a t  rem ainsd unohsaged' a t 100° f o r  30'■■Mn3;■
Q» 'b o i l i n g  w ith  a c e t ic  ’ a c id  f o r '1 min*_ end d i lu t i n g  
tk©  r e s u l t in g  s o lu t io n  'w ith '.-w a te r a darle-brc-wa- s o l id  ■ 
was o b ta in e d  which a f t o r  'p u r i f i c a t i o n .y ie ld e d .  a sm a ll 
<p E n tity -  o f  - th e  - a i t  no-sc ©to - compound* • m .p*~158-139® * ■ 
no d e p re s s io n  cu adm ixture" w ith ' an' a u th e n tic ' specimen* •*
(b ) 3 t 3 - g i n i  t  £^ -2 -m e th y lp y r ro .c o lin e > -
' ■ ■*■' : Ob th e ' a d d it io n , o f- c o n c e n tra te d ' n i t r i c  a c id  (SB .c .c * )  
. t e a  so lu  t ic s " , c f .' 3~ ac © to- 2 -a  e th y l py r ro  c o l in  © (5 g , }  ia  . 
e c © t ie •a c id  ■ (50 o. c . ) a spontaneous re a c t io n  s o t in  w ith  
th e  © v o lu t io n  ’o f  a i t  reus- 'fume! n 1 th e  d e p o s it io n  o f  "the  . 
d ih i t i * o  compound, a© © b r ig h t  y e l lo w  s o l id .  When th e  
re a c t io n  had' subs ided  (5 m in e ,) th e  m ix tu re  was l i c i t e d  - 
on th e  s t  ©sux-bath f o r  5 m ins. and th e n ' d i lu te d  w ith  w a te r* ■ 
ih e  s o l ld  was removed* w&.©h.ei w ith  w a te r ana do le d ' la  Jffeonep 
o v e r  phosphorus p e s to x id e , m*p* 218-21.9® {decomp,
{3*65 g . | 58S y ie ld ) .  . I t  . se p a ra te d  f r o s  ace tone ■ as a •'
y e l lo w  m ie rc e ry s t  a l l i n  e powder w ith  u n a lte re d  m .p,
: (Found: , -Cf ;4S *9 ; . ■ H, 3*3; , $ t l ©*£U C ^ K ? r e q u i r e s  
0, 48*0;. ! I t 3 *2 ; H, 1 9 *0 1 ). . . ' -
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. . .f lie  : d iB itF O  compound- a m  ml so : toe o fc t& l& ed , by th e  •, 
a d d it io n  :o f  - n i t r i c  ae td  (l. c .© *) t o '  a s o lu t io n  o f  l - a i i r o -
' m  #to~* ©t hy 1. p y r r o  CO X121 © {0 *6  g . ) i n  a c e t ic  meld 
(6 o .o * )•  :f b i 3 f i x t u r e  was boa ted  on th e  s team -ba tb
f o r  .5 '.miu@,. •• and th e n  worked up as d e s c rib e d  above to  y ie ld  
0*5  g * ' 'o f  t he d in  t i r o  compound-;
O x id a t io n  o f  l ' i  3 - d in i t r o - ^ m e th y lp y r r o e o l i» e  'w ith  -p e rfeydro l *
*
oo; On ■heating  •>.:.m ix tt> re  o f  ■ th e  d i n l t r o  ' compound, {0 # 3 g .)  
•and ^ -© rh y d re l (5 : e *d .)  ’in  a c e t ic  a c id  (lO  'e * c .)  u n d e r r e f lu x  
- fo r  ;S h r s . , o r p ' i c o l in io '  mold &~ox£d# was o b ta in e d  from  
th e  r e s u l t i n g  'p a l g ..ye llow - s a in t  ion ■ o f t  o r w o rk ing  up as 
a lre a d y  d e s c r ib e d * - '
lr* .^ itrop .? -“’.^c ^ to ^ S ^ p e th y lp y r ro e o l ir e  £t^4«-&inifcropheayl-* 
h £ d ra |o £§.* .■■'-; ’ i
X M s 'd e r iv a t iv e 'w a s  o b ta in e d  as 'a- s c a r le t  c r y s t a l l in e  
powder ;©a th e  "a d d it io n  o f  B rady Js rea ge n t ■ to  as a lc o h o l ic  
s o lu t io n  o f  th e  n i t rcr-ace to  compound, A f te r  w ashing w ith  
a lc o h o l' and ace tone  i t  had m.p* 276-^77° (decomp* }*
(Found* »* 5.-kiO * o » .. H ,|.4U$hg r©c[uxr©3 21 * 1 } •.
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Aotion. o f  ,ni ittgig.-jys.t4.JOLJLL&rM.l a f t f i r J r a s t h ^ ^  ~
(’&)./B e & e tlo iB ~ -
t o .  a s o lu t io n  o f ' 1 1 3 -d ia e e te -S -a e th y lp y r ro c o lta t  
(0 *6  g « ). in  a c e t ic  s o ld ' {6  e .o . )  36$ n i t r i c  a c id  (2 *5  c*© *) 
was. added and th©  m ix tu re  s to r e d  a t  ro o ia - te & p e ra ta re .- fc r  
•24 h r s .  - fh©  re d -b ro w n  s o lu t i o n  was f i l t e r e d  f ro m  th e  brow n- 
aee& les  t h a t  had s e p a ra te d  (0 *1 6  g .  , m.p* 124-12S0 ) a n d ' 
d i lu te d  w ith  w a te r t o : y i s i d  an o r ;a&g*~browa powder (0 *3  g.J. 
ffi.p* 9 6 -1  IS 0 .' lb ©  combined s o l id s  were i n i t i a l l y  
p u r i f i e d  by th©  passage o f  a s o lu t i o n  i n  &©@toa© th ro n g h  
a lu m in a  to  . y i e l d  as’ o ra n g  a s o l id  CO *38 g . )  m .p .  11?-119® .* 
t h i s  was t r e a t e d  w i th  a l i t t l e  e th y l a ce ta te *  the* m ix tu re  
b ro u g h t J u s t  to  t h e .b o i l  . a&d.tfr©  u a d ls s e lv e d  1 ? S - d ic i t r © —
.3~a ©thy 1 py r  re  c o l in  © (0*06 g* 3,'m*p. 219° (dscom p.) * removed# 
fro m  th e  f i l t r & t ©  on c o o lin g  a sm a ll q u a n t ity  o f  c rude  
1 - a i t r o - 3— ae©to?-2-a©thy 1 p y r  rc © o ils ©  se p a ra te d  which a f t e r  
s e v e ra l r e c r y s ta l l is a b lo n s  h a d -s u p .; 136-187° * no d e p re ss io n  
on a d m ix tu re  w ith  an a u th e n t ic  specim en.
(b ) B e & e tlo n  w i th ■c o n c e n tra te d  n i t r i c  a c id *  --^CM* ■«« WW US* «»* lytfe *■*» *■»<■'*> W.*■*» ■»»' «*»**■> Wgfa *Wt
■ 0n heatieg a ' s o le tio a 'o f the d im ©to . eomp©uad- ( 0 * i  g .)  
in  a m ix tu re 'o f .acetic  a c id  (2  ©•©.)  and n it r ic -  acid 
(1*6 e * e . } oa the -steaa-*bath fo r 10 alas* 0*13 g. ' (691 y ie ld )
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o f  I  ? ^ d la it r o ~ & * ® e th y lp y r r© e Q lin e  was o b ta in e d *
.ietiOB o j . j l t P i c _ a e i ^  -
■ ■ (a) ■ In  neetic ^acid* —  v.v ;; , v- , ■/.;
m r r ~ -rnr mt— f ^  m m»»r wmm'ih*>» m *
■ to a solution of -%~me th y lpyrw colla®  (® g*} ia  
n e tt le " aetd ■ (5 e .e .) ' was'1 added• concentrated -sulphuric • acid  
(0* 25' e;o. 5 rfoXlowed-toy n itw it  to ld  (1 • c.* «•■)-■• and the ■;■■• 
m ix tu re  -heated - carefully-.'"ewer a -flame u n t il  a. v ig o ro u s  .
we a e tie a  ' s t t  I n  * . f  hi u was ■ a l le  wed to  c o a tin n  t " away,
from  th e  s o u rc e  o f ' faeat-/-:- f o r  2 a in s .  -.'.and th e  m ix tu re  
then  pen re d  I n to  . w a te r* ■ f l i t  p r  te ip  11 a t td  • y  e ll©  tr •• s o l I d  ’
{0*19 g. ) f a .p *  S I4-215® ■ (deecmp.),’ w as .-ree rye ta ll leed  
f r o m -a d e to a t - to 'y ie ld  'li'3~dla it:K^2~8etfcylpyr?oeoll&e-. 1 ■■■. 
as a yellow- m te ro o ry s ta i l ia e  powder* 'sup* 218~2190 : (deeomp*) f 
n o ' depression oa -.admixtu r e :' wi th an t i l t h s  t i e  sp ©eimea. : .
{Founds ' - X9*QH) * ' ■ .v- .■ -
. '  (fc ); ~ ’• -
,2 ^ M e th y lp y r ro e o lin e  ( IS  g , ) , .was.■ d is s o lv e d  e & r e fu l ly
*
in ' concentrated sulphuric' acid (35 e .e . ) , th e  s o lu t io n  ■ 
co o le d  to  0s , ' t a d - n i t r i c  acid" (1.2 c# o .} added drop wise 
w i th ■ s t i r r i n g , '  maintaining th e  m ix tu re  a t O0 *'  She 
r e s u l t in g  dark'-red s o lu t io n  was - s to o d  f o r  5 miaou-at C0 f . •
th e n  potired c a r e fu l ly  w ith  s t i r r in g - o n t o  c rossed  ic e ,  an d ' 
the p re c ip ita te d  ©range-red s o l id  f i l t e r e d  immediately, 
washed thoroughly' with eater' and dried iS .^ a ^ o j3 y e r - 
phosphorus pentoalde* M»p« 149-153° (11*3 g#$ 8&I y ie ld
based on 2-m ethyIpyrrocoline used).
: th e  s o l id ,  was" d is s o lv e d  la  ; ace tone ' {eau~ 400- e« e*) and 
th e  'brown, s o lu t io n ,  a f t e r  f i l t e r i n g  from. a. l i t t l e  b la c k  
in s o lu b le  m a te r ia l {0 *2  g *) which was d is c a rd e d , was " 
•passed th ro u g h  a column o f., a lum ina* • fh e  w ide  y e l lo w  
zone was e lu te d  w ith  ace tone  to  f i e l d  f a i l t . ro ^ S-me th y i*
(1^ g . ) '  'as;' a b r ig h t  f e l lo w  s o l id , ” m .p . .. 
154-155® .. • I t  w a s .o b ta in e d  m  y e l lo w  n e e d le s , m .p. 
154*5 -185*5® , from  a c e t ic  a c id * ■ • (founds. C, 61*8$ H, 4 *5 | 
H, 16-* 2. C$HgO gNg re q u ire s  0, SX*4| . i i ,  4 *5 ; H, .15*0.1)». .
Ih e  o r i g in a l  a c id  f i l t r a t e  was made a lk a l in e  by  th e  
c a re fu l a d d i t io n  o f  401 c a u s t ic  soda, and .the  r e s u l t in g ,  
d a rk  p r e c ip i t a t e  f i l t e r e d ,  'washed w ith  w a te r and d r ie d  • 
4lLJLS£H£* (3*0. g . ) .  ' - f h is  m a te r ia l possessed th e  ©dour
o f  2 -a e th y lp y r rc e ~ t  Lne and'was th e r e fo r e  s u b je c te d  to  
s t e a m - d is t i l l  a t io n ,  when 1*0 ' g . o f  unchanged s t a r t in g  
m a te r ia l : was. o b ta in e d . tow a rds  th e  end o f  th e .  steam - - 
d i s t i l l a t i o n  a 'v e ry  sm all • q u a n t ity  .o f  a y e l lo w  s o l id  
commenced to  d i s t i l  o v e r , end h e a tin g  was . th e re fo re
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' d is c o n tin u e d  a t t h i s  s ta g e . $he re s id u a l y® U ow  s o lu t io n  ■ 
la  th©  d i s t i l l a t i o n  f la s k  was decan ted from  th®  c o n s id e ra b le  
q u a n t i ty  o f  b la c k  t a r  p re s e n t which was e x tra c te d  s e v e ra l 
t im e s  w ith  t o i l  la g  water* t i l l  th e  e x t ra c ts  were c o lo u r le s s *  
th e ’ combined aqueous s o la t lo s s  war® 'a t t r a c te d  w ith  e th e r  
.to  y i e ld  S^a i t  r o - ^ m ff th y l  py r r o  eo i ip, p {0 * t§  g . | . 1 *51  y ie ld )  
a® y e l lo w  n e e d le s , m .p. 103-104® , a fte r*  r e c r y s t a l l i e a t lo i r  
from  aqusous a lc o h o l* . {Found* C# 61*0{ Ht 4 *5 | B s 10*5* 
C fB tO stit r e q u ire s  C / e i - d ; ’ B, 4*5* B,' 15 'Sf t ) , '  .. '
O x id a t io n  o f  X ~ n it ro -$ -m e th y ip y n re e o lia e  w ith  p®rhy&poI« -WBt* *Mt* ><■»a»w «■»■»••»*»*n» «ww «w «*>fe «*«*» **« a»H fm* imw |miwi «»■» < w » * r » y g . ■>»"• »*» .ow- «M»**»»• <■»»wm***9*<mv mhi *»c* mtm-WW»■»** -1—1 wni>W
« s c ia t ic a  o f  th e  a i t  ro  compound *5 I * )  i n  • a m ix ta  re
o f  a c e t ic  a e ld 'f lO  e .o . )  and p e rh y d ro l {5' c * e * ) was hea ted , 
u n d e r r e f lu x  f o r  45 m iss . , and th e  r e s u l t in g  c o lo u r le s s  
s o lu t io n  worked up is  d e s c r ib e d  e a r l ie r ,  to  y ie ld  e r p i c o l l a i c  
■ a c id  1 -o x id e .
A c e ty l a t io a  o f  1 -n i t  ro-g~m.e th y lp y  rn o e e l In  e. -w.i w "Wl*1<W>»«***■ w*» *»<aw.wtto.nm u*.. aim .»;■, ,n„H^  .*.» w.>yii»nriwag’-wtftq.**-i*>*.,jmp .^ i'&«<>"*»»»»» wni^ fr«mt
. . A s o lu t io n  o f  th e  i t i i r o  compound Cl g . )  in  a c e t ic  ■
a n h y d rid e  (85- c .o » ) was hea ted  u n d e r r e f lu x  f o r  5. days 
' ' i n  - th e  -presesc# o f  fu se d  sodium a c e ta te  {B g , )  and th e  
 ^ r e s u l t in g ,  d a rk  m ix tu re  evapo ra ted  on th e  s team -ba th  w ith  
a lc o h o l t i l l  a l l  th e  a c e t ic  a n h yd rid e  was removed. She
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re s id u e  '.was t r e a te d  w i th w a te r  to  y ie ld  a dark la a o l 't tb l© ■ 
o i l  w hio li . s o l i d i f i e d  on s ta n d in g # .; & i s  was removed 
and a f t e r  w a s h in g -• and t r y in g  was d is s o lv e d  in  ben sen# 
to  le a v # -a  b la n k  - in s o lu b le  s o l id  (0 *4  g#) which was 
d ise& rded# ,.••• .fh@ bensene s o lu t io n  was passed th ro u g h  s '  ..- 
■column o f  a lu m in a  when .a b r ig h t  y e l lo w  so a e .'spread r a p id ly  
- do urn .th e  column to . 1 ©av© • t  wo n a rro  w -bro wn b ends a t . th  e 
to p •. : . t h e 'y e l lo w  son# was' cu t and e lu te d  w ith  a lc o h o l 
to  y ie ld  a s t ic k y  ..ye llo w  s o l id ,  m*p* 85-115° '(0*8 g v K  
/  -  :. . t h is  was . d is s o lv e d  in  h o t a t  ccho l ( S D  e .  c • }  - and th e  
s o lu t io n  c o o le d  to  room’/1 e a p e ra iu n a  when erode' 1 - n i t r © -  
5 ~ a e e i0 ~ 2 ~ m © th y lp yn ro e o lla #  .(0 *2  g«) separated#" - t h i s  
o n ' f u r t h e r  r  ee ry  s t a l l !  s a i lo a  from  • a l eohol h & d m .p . 1 4 0 -1 4 1 °, 
no d e p re ss io n  on a d m ix tu re  w ith  m  a u th e n t ic  specimen# 
{Founds ; 8 , ! £ •  35) • ■ From th e  i n i t i a l  ■ a lc o h o l ic  .mother- 
1 Iq u o p  u n e h tn g td  1 - n itro -S H e © th y  1 p y r ro c o lin ©  (0 *4  g * }  ' 
was o b ta in e d # :;
( fh©  .2* d -d in itro p h e n y lh y d ra s o a * ' p rep ared  from  th e  
p ro d u c t o f  t h i s  a c e ty l a t io n  -.was o b ta in e d  is  $ s c a r le t  
p o w d e r,. ®*p». 276-277° (deeomp#) f n o t depressed on a d m ix tu re  
w ith  l~ a l t r c ~ 3 ~  ac e to -2 -m e th y lp y rro c o l in  e 2* 4 - d i a i t  re p h e n y l-  
hy d r axon© a lre a d y  ' described .-
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1 a t h y Ip y r r o c o l la © £rom l r
^ X E £ S £ M lL t^  **■ ■ ■
$o t. ■ s o lu t io n  - o t -■ th e -a itro .c o m p o u n d  (0 *5  g * } . . iu ;
a c e t ic  a c id - (10■ . .e .e .) /c o n c e n tra te d  su lphuric?  &cId {0 *5  o . e . )
H id 'th e n ■ n i t r i c : a c id  .{0*8 ■ o. c . } was added. . -.She m ix tu re
was h e a te d  e a r*© fu lly  over* a: £1 ame-. u n t i l a . - r e a c t io n .. ■
commenced w h ic h -w a s ’ a llo w e d  to  '-c o n tin u e  away .fro ®  th e
sou r© © 'o f h e a t . f o r - 1 m is . * " 0a p o u r in g ' th e  'r e s u l t in g -  ;
r e  a c t io  a m ix tu re  in to  ' w a te r a. brown • s o l id ',  (0* 15 gV)-; ©as
o b ta in e d  ■ w hich a f t e r  r e c r y s t a l l i s a t i o u ’ fro®  acetone-
C oh a r co.a l) "  y 1 e l d ©& th  a d i n i t  ropy m >  e o it& e  as a y e l lo w  .
p o w d e r, ' aup. '216-.2170 '■{ decosip i . ) t no /'d e p re ss io n  on . -
a d m ix tu re  w ith - an'- a u th e n t ic ' specim en. ,
: 'A s o lu t io n  o f .  th®. a i t r o  compound C c a. 0*05 g . ) tm 
a c e ti©  a c id  (1 c # e . ) : wm  warmed on th #  s team -bath  f o r *  >
1 m is . .w ith , n i t r i 'O ' acid. {0 *5  -©••©•) * ...and th e  m ix tu re 'w a s  . 
then  d i lu te d  w ith  w a te r to  y ie ld  th e  d ia i t r o -  compound • 
as a y e l lo w  s o l id ,  ’a .p V -2 l7 - '2 l8 °  ' (d e c o ^  . } .  ■ '
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fr.fey'^ i r ‘ e° -  * n $■* ^  v
• A s o lu t io n  o f, sodium n i t  P i t  a {1 2 ,g * )  in  w a te r 
(50 e ,« u ) was added s lo w ly  w ith , s t i r r i n g  to  a s o lu t io n  
o f  3~ & ee tcr*S ~ ia8 thy!pyp roco lia©  (20 g . )  in  a c e t ic  a c id  
(100 c * o . )  mi l  s ta in ed a t § ju 15° . t h e  rasis 1 t in g  browa 
s o lu t io n • was s to o d  t o r  15 m ine . » t b m  poured  In to  w a te r 
and th e  p r e c ip i t a t e d  n i t  rose  coupon a d f i l t e r e d ,  washed 
and d r ie d  %3LJL$£££s' 138-141® C2Q g . |  861 y ie ld )  ♦
f l i t  s o l id 'w a s  r e c r y s ta l l is e d  from -.ace tone  fo r c in g  “ 
sm a ll d a rk -g re e n  n e e d le s , m .p. 146-147*5®" to  a,brown 
m a lt ,  i f . p r e c i p i t a t e !  r . p i d l y ,  o r , lo n g  b r i l l i a n t  b in e ' '  
a ©edl es ' wi th  th e  s m e m * p *' i f  p r  e c ip i t  a t ©d s io  w ly . She 
l a t t e r  fo r®  appeared em erald green by . t ra n s m it te d  l i g h t ,  
( l i t . ,  a .p . 1 4 0 *5 , decoap .)* (Found*.. 0 , 6 5 *4 ; ' H, 5 *0 | 
8 t ' 14*3* ■ C a lc , f o r  C* |H |00aHat P,. 6 5 *3 ; I !, ' 5 *0 ; •
N, 13?.9at)v / I :  c.:1 .
O x id t t ie i i^ ^ o f  ^l^n itr^sc-3^ . . t c e to - ^ m f fh y lpy r ro o o l in # . ;  -  
(a ) To 1-- n i t r e - 3 -a c e to -2 -m e th y lr y r r o e o l .in a. -
«**- «»»mtff »*-» w>* mm* , -nwt *»»»••* , *  w i., «««■ <***■«m* «»»«■ ■»>« f i WWi mn ".wKrnw n»i *»< » »  )<■«' >«»■ -w**
■ . A s o lu t io n  o f  th e  n i t r o s o  compound (1 g . ) in  a m ix tu re
o f  a c e t ic  a c id  (20 c .e . )  and p e rh y d ro l (5 e*e«) was h e a te d  
ra p id ly  over a fla m e  J e s t to  b o i l in g  and th e  ensu ing , 
reaction allowed to  continue a way' from th©  so u rce  o f ...heat
.1 5 4  ■
io r -  sa*' 20 sees*; - I h e  m ix tu re  was .then  po u re d  in to  w a te r : 
s a d 'the y e ll© w  .p r e c ip i ta te ,  '.m*.p*. 1SS--X3S® $ {0 *45  g * ;  ..
42,1 y i s id )  > emov ©& and' r e o ry i t a t X is©d £ rom e th y l &@e t a te  
( c h a rc o a l) ' to  y ie ld  l - n  i  t r o - 3- m et©~2~meihy Xp y r  r o e© lt n e - 
as y e l lo w  a e ed l * s ,  m*p* 14 0 -1 410 a l on # §a d wh m  mi % ad • 
w ith  an a u th e n t ic  specim en' (Found:.' Ct ' 60 *4 ; _ Hf 4 *5 |
N, 13* 1.3). ' :
(fc) to  a-p 1 c o l i n i  o i.e e ld  SHp.xi d e* -  '•
A '-s o lu t io n  o f. th e  n i t r e  so. compound (0 *5  g * ) l n  ■ 
a m ix tu re  o f  a c e t ic  a c id  (5 c * e .)  and p e rh y d ro l (5 c * c . ) 
was h e a te d  u n d e r r e f lu x  u n t i l  th e  s o lu t io n  was p r a c t i c a l l y  
c o lo u r le s s ,  and th e n  worked up. as a lready, d e s c r ib e d  to  
y ie ld  0*15  g . o f  u r p le o l ia ie  a c id  H ~ox ide9 . sup* 1600 
.{decomp*) ,  n o t depressed w ith  m  a u th e n t ic  specimen*
••' O th e r a tte m p ts  t o 'o x id is e  th e  n i t  rose compound .to  
th e  c o rre s p o n d in g  n i t  re '-'body-.are  summarised in  th e  
fo l lo w in g  ta b le ,  ■ In  each' case 0 *2 ' g . - o f  th e  n i t  rose ' 
compound was em ployed!' ;
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S xp t.
mm * * * * * *  '"»' '< * n«> «m - i  m . i»» mm «»n u.< n m w M n .  m t i 'MU W  ■  —  •■.im »n .nM »«i»«w niiW l mm. 
\
:■ ; ; : ■;' - C o n d it io n s f r o  d u c t
m nim i i n  »w ji.w  ii<w iiw* *
m  .»■ 'up 1 i*h  w *i .iwpi m *
' f t .
1 . B o i le d ' ' f o r  1 mi a # w ith ' HO Ac (5 c .e . )  
a n d ..p e rh yd ro l £0 *  % c* c * ) •.
S it r e s o -
- a c e to .:
0 *13  g.
;  2 . As .1, 'U s in g  0*6 c . e . p e rh y d ro l*.. w 0*1 2  g.
%>. S o lu t io n  ■ la  B0 Ac £5 . © •  c . ) < and p e rh y d ro l
(5. o. o») 0 * t  room ' temp* f o r  ' 2 days.
N i  t  r o -  
ace to
0*05 g.
■ 4. As' 3, usings 0* 2 e*e« p e n h yd ro l m 0*05 g.
otw Him .tm itm * ,nr furi r y jf  mu liiwn inn  Tut nuw wm jiiow imttjttW «wp» ,mmt mm —w» wwimm (*rw*w »iw nn-olfa WH im> m i H W W  uafru*n".m»t ijMwiwj* '»** «W *tm>o
r p f g t h I l l g g o e o l i a e . . -  • - ' •
A s o lu t io n  o f  &~methylpy r r o c o l in  e ‘ {30 g . )  in  a m ix tu re  
o f  c o n c e n tra te d  hydro c h lo r ic  a c id  (200 c* e» j  and w a te r ■
(400 ' c . e . ) was co o le d  "to  0® * ’ and ' a" s o lu t io n  o f  so d in s  
n i t r i t #  (SO :g,} in  w s to r .(100 ' e* c . ) added d ro p fis @ .w ith  
■ s t ir r in g , : : : .  M a in ta in in g  th®  te m p e ra tu re  o f  " th e  m ix tu re ' 
between 0.° '" and.5° •■■" lh © 'r e s u l t in g  y e l lo w  s o lu t io n  was " 
s to o d 'f o r  15 m is s * ,  're n d e re d  a l lra lia ®  b y 'th e  ca n t io n s  
a d d i t io n ' o f  : sodium b i carbon at® "aad. th©  b lo o d - re d  s o lu t io n  
t i n  s o t t  t i n  ed was e x tra c te d  'w ith  ' c h ic  re fo rm . ’ ' 'C o n c e n tra tio n  
o f  t h ® 'b r ig h t  g reen  "e x tra c t  a f t e r  d ry in g  o v e r  ca lc iu m  
’c h lo r id e  y ie ld e d  £ o a .ltro  s o -g - ite th y l R m r o o o l in e  as a green 
s o l id ,  ' m*p. 103*5-106® (30 g* | - S&$ 'y ie ld ) " .  { I t  i s  
im p o r ta n t d u r in g  th e  c o n c e n tra t io n  o f  th #  e x t r a c t  n o t  to  
o v e rh e a t th e  m ix tu re  as v ig o ro u s  "decom pos ition  may ensue, •'
. . 166
*
end'&s a's&f© p re ca u tio n -it''is -w is e  to ■ remove1-the la s t  
o f th e ‘solvent ”• l ii.^vaouo^ - away; fpom; ife# steam*bath5 *■ ;-
:- S h e '- 'p ro d u c t' was ■ p e c p y s t& ll is e d  from  to y - ' e th y l .a c e ta te  
as v e ry  '■ d a rk ; g reen need l <§s$ m*p* l06~iG7® ■ {Founds ' Cf 67* 3$
Hf: 6* S; ■■■S', ■ 17*6.- ■ "C§E§M s re q u ire s  C* 6 7 *5 ; . Bf i~8*0| '• :.
fif:. i? *5 S ) . v  ■'- : . - ;
fch y l 'm r m e0-%In#*; -» ■•
(a ) t o  3 ~ n itrc ~ 2 ~ m e th v ltv r ro o o .l in  ©.•* <«*■! .kiwi «*»<■■*■«i »wB<M»K>tn n«w w*. iw «ww«!W -wpT.** <)»t.
fo  a. s o lu t io n  c f ' t h e .  a i t r o s o  compound. (2  g * )  i n '  
w a te r ' (16' c . c . ) 'p e rfc y to o l {40- e .e . )  was added and th e  
m ix tu re  heated- c a r e fu l ly  ia  th e  steam ~bath to  65-70® and 
th e n  removed aad s t i r r e d  f o r  10 mi&s* th®  m ix tu re  wm  
co o le d  r a p id ly  to. room, te m p e ra tu re  a n d 'th e  b u f f - c o lo u r e d ■. 
p r e c ip i t a t e  (0*48 g *) f i l l e r e d f " washed w ith  w a te r and 
then  ace ton e  u n t i l  th e  washings were c o lo u r le s s .  : th e  
com bined f i l t r a t s  wm  e x tra c te d  .w ith  iehlctoto rm  t o ' y ie ld  
0 *7 6  g* o f  .green s o l id ;  .. I b i s  was t r e a te d  w ith  &. l i t t l e  
warm wt/fc ®r 'whi eh r  emo ved 0*6  g . .': o f  us re a c t ed n i t r o  so 
compound, end th e  re s id u a l dark s o l id  (0 *12  g . ) was 
d is s o lv e d  in  ace tone  :,aa& th e .  s o lu t io n  passed th ro u g h  a 
s h o r t  column ..cf ...alumina to  y ie ld  0*1  g . o f  3~nitr©<~2- .
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la e th y lp y r r c  c o l in  <t» • nup. 1.03® a f t  er. 're c ry s t& lX is & t lo a  froat.
ncftt ®©u3 . ■ &1 coho1 * d€f>r®ssl©n - la  m*P » on a&m 1x tu .r&
'w ith  • a a ;'. a u th e n t ic  specimen* :; (Founds- _$*•- 10* OS).*
■: i i i  © b u f f - c o l  Oil rad  s o l id  (0*46 g . )  o b ta in e d , in  th®  
abov© re a c t io n  ; c o u ld  n o t .b© p u r i f ie d *  •. I t . , was in s o lu b le
ia  ' mo s't © rg  &a i  c so 1 v on t  3 ®xc®pt wam a o * tle ~  &©i d . aa4 c© 1 d 
p y r i& iu ®  b u t decomposed in  th  * 3#. s o lv e n ts *  •• Ih e  s o l id  
possesses bo cup* 9 •’ b a t decomposes a t 'o s .  176®* a ly a s s  
war ®-uss a t i  s f  aoto r y f- in  comp 1 e t ® eo mbu s t  io n  © c eu r  r i  ng - ■ 
in  th e  two a tte m p ts  a ad®. '.• 5h@ s o l id  mm r e a d i ly  s o lu b le
in 'b o th  d i l u t e  c a u s t ic  soda, end hydro  c h lo r ic  ■ a c id . . .•..;
' '• { h )  . T o  ••• h - p i c o l  i n i e  s o l d  H - © x i d e *  -  '.■*(?*■ *0* nm «» -*»< mw ■*»- «•*- •**«- «w «m> <mM* «**«.-v «*. «**» <•* •**•>*•*?*>•»*- **>■ ■«* «**"
• • 5h© -o x id a t io n  c f  3 - n i t r c s o - © t h y l p y r r o c c l i n  ©.. to  ■ 
u r p ic o l in ie -  a c id  N -c x id e  proved  to  b®. ra th e r  more d i f f i c u l t  
th a n  ,w ith ! o th ® r compounds i n ' t h i s  s e r ie s *  - ■
~" ■ - k s o lu t io n ' o f  th®  - a i t r o s o  compound - (6 *6  g *) - in '- a 
m ix t u r e e f " a e ® tic  ' a e id  C5 c. c . )  • and p © rh yd ro l (5 c . c . )  
was h e a te d  u n d e r r t f  lu x  f o r  3 h r® .,  ' sad th e  • re s u lt in g '’ : 
p r a c t i c a l l y  c o lo u r le s s  s o lu t io n  worked up as d e s c r ib e d  "■■■• 
'e a r l ie r .  -On ru b b in g  th e  re s u lt in g  p a l®  y e llo w  o i l '  w ith  
m e th y l'-a lc o h o l a s m a ll' q u a n t ity ,  o f  a w h ite  s o l id  wm  
o b ta in e d  w hich d id  no t m e lt' a t 340® * fh e  m other l i q u o r
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was then. ev&por&ted.^ again..''on th e ' s teast^bath  and th e  .
r e s u l t in g ' s ticky :.-o li;.J ie & t® d .: th u s  f o r  .15 s in s .  t . d u r in g  :
4*23.1 eh t im e  th e re  appeared " to  ;be • some "gas -e v o lu t io n *  •-• • On 
ru b b in g ''b o w  w i th 7 m ethy l at coho! /& sm a ll q u a n t i ty  o f  
i~ p ie o l in ie  “-a c id  -'H -ox ide , mup* -159-160° (d#com p.) .was • 
c b t& la e d , n o t  vdepressed on adstirfcure w ith ' \ m  m ith a a t le  
specimen* y. ■ y ; y„ ; ■ ...... , .
A c tio s  c f '  n i t r i c  ”’ a c id  on 3~B ltroso~S ^m «thyX pyrm oeliB €?.. -  
: A s o lu t io n  o f  th®' s i t r o s o  eompouiid (0*25  g .)  in  % 
m ix tu re  o f  & e® tie  a c id  (5 .c. c . ) and n i t r i c  a c id  (2 *5  c *c * )  
was h e a te d  cao@ fu l.ly  i n  th e  gteaar-bath and removed a f t e r  
30 sec3*; when th e  e v o lu t io n  o f  n i t r o n s -  fu s e s ' commenced. 
A f te r  s ta n d in g  f o r  £a„ 1*5. ;m in . th e  brown s o lu t io n  was 
d i lu te d  'w ith - w a te r "and th e  y e l lo w  p r e c ip i t a t e  rem oved’"' 
(0 *12  g . ) * ' I t  was re c .p y s t& ll is e d  ' f  rem ace tone (e h a re o a l)  
to . y ie ld  1 : 3 ~ d ia itre ~ 2 ~ m @ th y lp y rro c 0 lla e  as a m icro-* 
c r y s t a l l i s e  "powder, ' i , p . '  217-219° {deeemp*) i  'a lo n e  c ? " " '" '  
when ; ml fe d " : w ith  ’"an a u th e n tic 's p e c im e n *  (bounds’ ' S, '1 8 * 4& ) . 
r : O th e r r e s u l t s  o b ta in e d  w ith  n i t r i c  a c id  a re  shown la
fo l lo w in g  ’t& b le y  0*25 g* o f  th e  n i t r o s o - p y r r o e o l in # "  ' ?i 
was used - i n , each7 experim en t* /  ' '
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P ro d u c t .
m im*i mjm tuitt m*n >***<> ft***
' 1 .  ■ '
• %
D is s o lv e d  in  HNO 3 (2 c . c . )  * Y e llo w  
need les, a f t e r  10 s in s ,  a t room 
temp e r& tu r© .;
is  3 ~ d in it . ro
■
, / 2v S o lu t io n  in  HD Ac (5 ' 0 , c , } and HH0 a 
{0*5 c*c»)  a t room te m p e ra tu re  f o r  
$■ days.
tin eh m g ad
; ; 3 . Aa g j :bu t STo.c. IHO3 used , and 
s to o d  f o r  15 h rs .
Is  3 - d ln i t r o
4. S o lu t io n  in  H$Qa (2*5  c . c . )  and . 
w a t e r (2*5-  e  .  c  - )" a t ■ room t  © m p  e  r  a- 
’t u r e  f o r  7  d a y s . '
Unchanged
w w  miaioifc. m>i I«»nn»ii»i —r w»M ■m iw»r iimn —m 'DO'.iwi mm wiii-aMniw'MW «w,i w»ft. * — r---- r- -nt—i-r---------—- ■■■-■*** .
1~& 11rosD~ 2~me th y  e th y l p y r ro  co l 1 ne»- -
. . & s c lt? t ie s ,  o f  sodium n i t r i t e  £2*4 g .)  in  w a te r 
(20. c . e . )  was added ,s lo w ly  w ith  s t i r r i n g  to  a s o lu t io n  
o f  ' 2-methyl*-*3<-e t fc y Ip y r ro c o l i n 0 (5 g . )  in  a m ix tu re  .of 
00 a 0 on t  r  a t e& fcy d no chi© r i c  .a c id  (15 c* 0#) an & w a t e r { 50 c * e .)  
w h ile  m a in ta in in g  th e  tem pera tu r©  a t 0° , .A f te r  30. s in s ,  
th e  r e s u l t in g  o ra n g e -c o lo u re d  s o lu t io n ' was m a d e -a lk a lin e  
w ith  sodium h y d ro x id e  and th e  red  s o lu t io n ,  e n t ra in in g  ■ 
a da rk  o i l  which possessed th e  o d o u r o f  th e  p y r ro e o lia e *  
e x tra c te d  w ith  c h lo ro fo rm . ' I h t  da rk  green o i l y  • s o l id  
(6*56 g . )  th u s  o b ta in e d  was washed se ve ra l' t im e s  w ith
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■ llg ro in p to  remove - th e  py pro c o l l i e  ' and then  r e c r y s is l l i s e d
.fro m ’.benzene to  y ie ld
.- {E*6 ;g» } as da rk  green m ic ro s c o p ic  c r y s ta ls  o f  i r r e g u la r  
shape, sup . 110-111®:.. (Founds Ct 70*5* ■ K, 6 *3 ;  : IS * 4.
Ot |H igOHg re q u ire s  0? ? 0 * %  .H, S.* 4; . %  1 4 *9 1 ).
O x id a tio n ' o f  • 1 ~ n i  t  ro  sc-* SHa e th y l -  3 - e t ky I p yj r r o  cq.l in  e * , .
•:. 'A s o lu t io n  o f  th e  © I t rose compound {0*6 g . ) im a- 
m ix tu re  o f  a c e t ic  : a c id  (5 c . c . } m &  p e rh y & rc l (5. c« c . ) was 
h e a te d  u n d e r r e f lu x  ' f o r  1; hr.- .. From • t h t  r e s u l t in g  p r a c t i c a l l y  
. c o lo u r ! ess - s o lu t io n  o r p ie o l ln ie  a c id  o x id e  was is o la te d  
la  th e  u su a l wsy. ....
3 -^ it ro s o ~ 2 -m e th y l|> y r ro c o l in  e mono h y d ra te . -
. A■:weighed q u a n t ity  o f ' t h e  n i t r o s o  compound was s to re d  
o v e r : wat e r i  a a c l o s @& v@ss e l . Th e g r  a on c ry  s t  a l s ■. 
g ra d u a lly  became b la c k  and in c re a s e d  in  w e ig h t f i n a l l y  by 
10*9$ a f t e r  •-SO.' h r  3 . • - C Og-B’aOJlg.KaO p e tu i re s  X I* *> )♦ . The 
b la c k  n e e d le s  possessed - a' b in e  sheen and p a r t i a l l y  m e lte d  
a t .76® to  s y e l lo w !  sh—brown'. l i q u id  s lo w ly : s o l id i f y in g  
again as t h e 1 te m p e ra tu re  ro se . ■ The m a te r ia l,  m e lte d  ■ 
s l i g h t l y '  aga in  fro m  .97°. g ra d u a lly  becoming green , and f i n a l l y  
m e lte d  a t. 105-106°
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: Xa v&cuo over-  ealciiam  c h lo r id e  th©  b la c k  h y d ra te
g ra d u a lly  became greea and th©  m o le c u le ,o f water* was . ■ 
comp l e t  e ly  removed a f t e r  56 h r  s.
IxxF 1 t r oso*^0"“si e t fcy T~* 3— e thy ip  y r  rp  cp, X1 fie  t f i f ty d r& t_o« —
A weighed q u a n t ity  o f  th e  a l t  re-so compound was s to re d  
o v e r w a te r in  & c lo se d  v e s s e l. Th® green s o l id  grade i l l y  
fceesa© red -b ro w n  and In c re a s e d  in  w e igh t by S8*8S in  
20 h r  s . * r th  ©re. be ing- a f u r t h e r  s l ig h t  ' in c re a s e  in  w e ig h t 
(2*6%) a f t e r  a f u r t h e r  24 h rs .-  ' On exposure- to  th #  a i r  
th e  s o l id '  r a p id ly  lo s t  w e ig h t t i l l  th e  In c re a s e  amounted 
to  28*4,1 and• th a n  • more s lo w ly  o v e r a p e r io d  o f  16 hr& * 
t i l l  i t  had reached  i t s  o r ig in a l  fre ig h t - and c o lo u r  
£ 0 | |H |2OHa-3llaO r t ^ u i r * 3 - 28*755). b ■ '
• The . t r ih y d r a te  p a r t i a l l y  m e l t s ' a t  to  a y e l lo w  
green l i q u i d  and then s lo w ly  becomes more green as th e  
.te m p e ra tu re  r is e s .  . F u r th e r  m e lt in g  o ccu rs  a t , -
b-@iag com p le te  a t 86°.
t h e ■ Acftdemle Copying O f f ic e r  's  O xfo rd#
